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Iluvw yhuvlrq= Dxjxvw 4<<:
Fxuuhqw yhuvlrq= Ghfhpehu 4<<<
WDq hduolhu yhuvlrq zdv flufxodwhg dv Ohqghu Oldelolw|/ Fdslwdo Vwuxfwxuh/ dqg Pdqgdwru| Fryhudjh1
Zh zlvk wr wkdqn Pdufho Er|hu/ Grplqltxh Ghprxjlq dqg Jhruj Qroghnh iru ydoxdeoh frpphqwv dqg Orul
Erxjkwrq dqg Odxud Edodwdr iurp wkh HSD iru khosixo lqvljkwv1 Vhplqdu dxglhqfhv dw wkh Xqlyhuvlw| ri Edvoh
dqg wkh HDOH2Jhqhyd Dvvrfldwlrq Mrlqw Frqihuhqfh lq Urwwhugdp surylghg xvhixo glvfxvvlrqv1 Ilqdqfldo
vxssruw iurp Wk|vvhq Vwliwxqj lv judwhixoo| dfnqrzohgjhg1
_Dgguhvv= Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Iudqnixuw/ Vfkxpdqqvwudvvh 67d/ G093658 Iudqnixuw/
Jhupdq|1 H0pdlo ihhvvCzlzl1xql0iudqnixuw1gh1
hDgguhvv= Wloexuj Xqlyhuvlw|/ FhqwHU iru Hfrqrplf Uhvhdufk dqg Ghsduwphqw ri Ilqdqfh/ Zdudqghoddq
5/ QO08333 OH Wloexuj/ Wkh Qhwkhuodqgv1 H0pdlo khjhCnxe1qo1Devwudfw
Ilupv zloo h{huw wrr olwwoh suhyhqwlyh fduh li gdpdjhv duh olnho| wr h{fhhg wkhlu htxlw|1 Wklv
lv sduwlfxoduo| lpsruwdqw iru hqylurqphqwdo dqg surgxfw oldelolw| dqg prwlydwhv wkh fxuuhqw
glvfxvvlrq derxw h{whqglqj oldelolw| wr fuhglwruv1 Zh sursrvh d prgho zkhuh wkh up fdq
eh qdqfhg e| htxlw|/ edqn ghew ru sxeolfo| wudghg ghew1 Wkhuh lv d prudo kd}dug sureohp
derxw wkh fkrlfh ri fduh wkdw fdq eh plwljdwhg wkurxjk vwrfkdvwlf prqlwrulqj ri lwv vdihw|
vwdqgdugv1 Zh vkrz wkdw wkh rswlpdo doorfdwlrq fdq dozd|v eh lpsohphqwhg e| d oldelolw|
uhjlph ri qdqfldo uhvsrqvlelolw|/ wkdw lv pdqgdwru| oldelolw| fryhudjh wkdw fdq eh ixooohg
hlwkhu e| dq lqvxuhu ru e| d ohqghu1 Zh qg wkdw wkh uvw ehvw fdq rqo| eh dfklhyhg li wkh
ghihqgdqwv duh ixoo| oldeoh1 Wklv uhvxow lv lq frqwudvw wr uhodwhg prghov zklfk qg oldelolw|
ehorz wkh ohyho ri kdup rswlpdo/ dqg zh vkrz wkdw wkh glhuhqfh lv gxh wr wkh lqfoxvlrq
ri vdihw| prqlwrulqj1 Ilqdqfldo uhvsrqvlelolw| lv vwulfwo| vxshulru wr ohqghu oldelolw| dorqh ru
vwulfw oldelolw| zlwkrxw h{whqghg oldelolw|/ exw wkhlu uhodwlyh udqnlqj pd| ydu|1
Nh| zrugv= ohqghu oldelolw|/ frpsxovru| lqvxudqfh/ fkrlfh ehwzhhq sulydwh dqg sxeolf
ghew/ olplwhg oldelolw| hhfw1
MHO fodvvlfdwlrq= J65/ N46/ N65141 Lqwurgxfwlrq
4141 Prwlydwlrq
D up vwulfwo| oldeoh iru dq| kdup grqh zloo jhqhudoo| qrw fkrrvh wkh h!flhqw fduh ohyho li
wkhuh lv d srvvlelolw| wkdw wkh up jrhv edqnuxsw1 Gdpdjhv odujh hqrxjk wr sxw wkh up lqwr
edqnuxswf| 0 olnh hqylurqphqwdo dqg surgxfw oldelolw| ru khdowk ulvnv 0 zloo eh xqghuydoxhg
ehfdxvh vrph ri wkh orvvhv ri wkh ylfwlpv zloo jr xqfodlphg xqghu frqyhqwlrqdo vwulfw oldelolw|1
Wkh fduh ohyho zloo w|slfdoo| eh wrr orz lq wklv fdvh +olplwhg oldelolw| hhfw,14Iru upv idflqj
frqvlghudeoh oldelolw| ulvnv/ ohyhulqj xs wkh fdslwdo vwuxfwxuh pd| ehfrph dq hhfwlyh hydvlrq
vwudwhj|15
H{whqglqj oldelolw| lv d qdwxudo uhjxodwru| uhvsrqvh1 Dwwhpswv wr h{whqg oldelolw| duh prvw
dgydqfhg lq wkh Xqlwhg Vwdwhv zkhuh pdqdjhuv/ vkduhkroghuv/ kroglqj frpsdqlhv dqg qrwdeo|
vhfxuhg fuhglwruv duh dprqj wkh jurxsv zklfk kdyh ehhq khog oldeoh xqghu wkh Frpsuhkhqvlyh
Hqylurqphqwdo Uhvsrqvh/ Frpshqvdwlrq dqg Oldelolw| Dfw +FHUFOD,1 Lq Hxursh/ ohqghu
oldelolw| ru pdqgdwru| lqvxudqfh duh qrw |hw dssolhg lq sudfwlfh1 Wkh| duh/ krzhyhu/ fxuuhqwo|
ehlqj glvfxvvhg lq wkh zdnh ri lqlwldwlyhv lq idyru ri vwulfw oldelolw| iru hqylurqphqwdo wruwv
wkurxjkrxw wkh Hxurshdq Xqlrq +vhh Vhfwlrq 5,1
Li lqirupdwlrq zhuh shuihfw/ wkhq ohqghu oldelolw| dv zhoo dv pdqgdwru| lqvxudqfh zrxog
eh ixoo| h!flhqw vroxwlrqv16Lq sudfwlfh/ krzhyhu/ wkhuh duh shuydvlyh sureohpv ri dv|pphwulf
lqirupdwlrq ehwzhhq lqyhvwruv dqg upv/ h1j1 ehfdxvh lqyhvwruv kdyh gl!fxowlhv wr fruuhfwo|
dqwlflsdwh hqylurqphqwdo ulvnv +dgyhuvh vhohfwlrq, ru fdqqrw prqlwru wkh fduh ohyho shuihfwo|
ru zlwkrxw vxhulqj odujh frvwv +prudo kd}dug,1 Xqghu wkhvh flufxpvwdqfhv/ wkuhh txhvwlrqv
dulvh= uvw/ li h{whqglqj oldelolw| wr wklug sduwlhv lv vxshulru hyhq li wkh djhqf| frvwv fdxvhg
e| dv|pphwulf lqirupdwlrq duh wdnhq lqwr dffrxqw1 Vhfrqg/ zkhwkhu ohqghu oldelolw|/ pdqgd0
wru| lqvxudqfh ru qdqfldo uhvsrqvlelolw| +vhh ehorz, vkrxog eh dssolhg1 Dqg wklug/ zkhwkhu
oldelolw| sd|phqwv vkrxog glhu iurp wrwdo kdup ru qrw1
Ilqdqfldo uhvsrqvlelolw| phdqv wkdw wkh rshudwlrq ri kd}dugrxv sodqwv dqg rwkhu exvlqhvvhv
lv rqo| dxwkrul}hg li wkh rshudwru vkrzv surri wkdw doo oldelolw| fodlpv duh fryhuhg hlwkhu e|
dq lqvxudqfh frpsdq| ru e| d ohqghu ru dqrwkhu vx!flhqwo| vroyhqw sduw|1 Irupv ri qdqfldo
uhvsrqvlelolw| duh ohjdoo| pdqgdwhg lq wkh XV +xqghu wkh Uhvrxufh Frqvhuydwlrq dqg Uhfryhu|
Dfw, dqg lq Jhupdq| +xqghu wkh Hqylurqphqwdo Oldelolw| Dfw,1 Lq erwk ohjlvodwlrqv/ krzhyhu/
wkh dssolfdwlrq vhhpv lqvx!flhqw dqg glvwruwlrqv duh olnho| +vhh Vhfwlrq 5,1
Zh vkrz wkdw qdqfldo uhvsrqvlelolw| fdq dozd|v ohdg wr dq doorfdwlrq zklfk frphv du0
elwudulo| forvh wr wkh uvw ehvw li +l, wkh frqwudfw ehwzhhq wkh up dqg wkh ohqghu ru lqvxuhu
dvvxplqj uhvlgxdo oldelolw| lv fkrvhq rswlpdoo| wr uhgxfh wkh djhqf| frvwv wr wkh plqlxp dqg
+ll, li wkh up lv dozd|v khog ixoo| oldeoh iru wkh kdup grqh/ uhjdugohvv ri zkhwkhu wkh gdpdjh
fdq eh sdlg rxw ri wkh upv*v uhvhuyh ru zloo ohdg wr lqvroyhqf| dqg vxevhtxhqw oldelolw| ri
ohqghuv1 Vlqfh lw ohdgv wr wkh uvw ehvw/ qdqfldo uhvsrqvlelolw| lv suhihudeoh wr doo frpshw0
4lqj sursrvdov zklfk ohdg wr lqh!flhqflhv lq lpsruwdqw fdvhv1 Lq sduwlfxodu/ zh ghprqvwudwh
wkdw erwk ohqghu oldelolw| dqg vwdqgdug vwulfw oldelolw| zlwkrxw h{whqghg oldelolw|7duh vwulfwo|
lqihulru sursrvdov1 Dovr/ qdqfldo uhvsrqvlelolw| zlwk d wrwdo oldelolw| ehorz vrfldo kdup lv
lqh!flhqw1
Wklv qglqj lv lq vwulnlqj frqwudvw wr hduolhu olwhudwxuh rq h{whqghg oldelolw|= Lq wkh suhv0
hqfh ri djhqf| sureohpv olnh wkh prudo kd}dug sureohp vwxglhg lq rxu sdshu/ lw lv xvxdoo|
irxqg wkdw oldelolw| vkrxog eh vwulfwo| ehorzwkh ohyho ri kdup +vhh wkh olwhudwxuh uhylhz ehorz,/
vlqfh wkh iroorzlqj wudgh0r dulvhv= Udlvlqj oldelolw| wrzdugv wkh ohyho ri kdup jlyhv ehwwhu
lqfhqwlyhv wr lqwhuqdol}h wkh vrfldo frvwv ri qhjoljhqw ehkdylru/ exw frphv dw wkh h{shqvh ri
lqfuhdvlqj djhqf| frvwv1
Wkh rswlpdolw| ri ixoo qdqfldo uhvsrqvlelolw| lq rxu dqdo|vlv/ lq frqwudglfwlrq wr hduolhu
vwxglhv/ lv h{sodlqhg e| wzr hohphqwv zklfk zh wdnh lqwr dffrxqw/ dqg zklfk kdyh zlgho|
ehhq ljqruhg lq wkh suhylrxv glvfxvvlrq derxw h{whqghg oldelolw|1 Iluvw/ rxu dqdo|vlv h{solflwo|
doorzv iru vdihw| prqlwrulqj1 Zh ghprqvwudwh wkdw lqfuhdvlqj djhqf| frvwv fdq eh dyrlghg
li vdihw| prqlwrulqj lv dssolhg dssursuldwho|/ dqg khqfh ixoo h{whqghg oldelolw| grplqdwhv uh0
gxfhg h{whqghg oldelolw|1 Lq wkh hqylurqphqwdo oldelolw| glvfxvvlrq/ sudfwlwlrqhuv dqg odz|huv
vhhp wr wdnh lw iru judqwhg wkdw prudo kd}dug sureohpv fdq eh plwljdwhg wkurxjk prqlwrulqj1
Elj lqgxvwu| lqvxuhuv dqg edqnv kdyh ghyhorshg frqvlghudeoh frpshwhqflhv lq vfuhhqlqj hqyl0
urqphqwdo ulvnv/ lq vdihw| frqvxowlqj dqg lq dxglwlqj1 Lq rxu prgho/ vdihw| prqlwrulqj lpsolhv
wkdw dq| ghyldwlrq iurp d frqwudfwxdoo| djuhhg fduh ohyho fdq eh ghwhfwhg zlwk d suredelolw|
wkdw lv vwulfwo| lqfuhdvlqj lq prqlwrulqj h{shqglwxuhv1 Lw lv lq wkh pdqdjhu*v vhoi0lqwhuhvw wr
vhdufk iru wkh prvw h!flhqw prqlwru/ vlqfh vkh ixoo| ehduv wkh djhqf| frvwv fdxvhg e| prudo
kd}dug gxh wr wkh dvvxpswlrq wkdw fdslwdo dqg lqvxudqfh pdunhwv duh frpshwlwlyh1 Zh vkrz
wkdw dq lqvxudqfh ru ordq frqwudfw frqwdlqlqj erwk shqdowlhv dqg erqxv sd|phqwv lq uhvsrqvh
wr wkh qglqjv ri prqlwrulqj vroyhv wkh olplwhg oldelolw| sureohp1
Wkh vhfrqg qhz hohphqw ohdglqj wr wkh rswlpdolw| ri ixoo qdqfldo uhvsrqvlelolw| lv rxu
pruh frpsohwh wuhdwphqw ri srvvleoh glvwruwlrqv lq wkh fdslwdo vwuxfwxuh1 Wkh suhfhglqj olw0
hudwxuh kdv rqo| frqvlghuhg wkh ghew0htxlw| fkrlfh ri upv1 E| frqwudvw/ zh doorz iru d
fkrlfh dprqj htxlw|/ sulydwh ghew dqg sxeolfo| wudghg ghew1 Glvwlqjxlvklqj ehwzhhq sulydwh
ru edqn ghew dqg sxeolfo|  rdwhg ghew8vhhpv pruh uhdolvwlf lq wkh oljkw ri uhfhqw wuhqgv
wrzdugv glvlqwhuphgldwlrq dfurvv wkh lqgxvwuldol}hg zruog/ dqg fdswxuhv wkh idfw wkdw lq sudf0
wlfh ohqghu oldelolw| fdq rqo| eh lpsohphqwhg iru odujh ohqghuv zkr duh jhduhg xs wr kdyh d
vshfldo uhodwlrqvkls zlwk wkh eruurzhu1 Wklv lv/ iru h{dpsoh/ wkh fxuuhqw ohjdo sudfwlfh xqghu
FHUFOD1
Dv orqj dv upv fdq hvfdsh ohqghu oldelolw| lvvxh e| lvvxlqj sxeolfo| wudghg ghew/ dqg
dv orqj dv vxfk ghew lvvxhv fdq eh ghvljqhg wr hqmr| sulrulw| ryhu oldelolw| fodlpv 0 wklv lv
iru lqvwdqfh hdvlo| srvvleoh xqghu fxuuhqw XV odz e| lvvxlqj vhfxuhg ghew90/ ohqghu oldelolw|
dorqh fdqqrw vroyh wkh olplwhg oldelolw| sureohp1 Zh qg lqghhg wkdw ohqghu oldelolw| zloo
5rqo| holplqdwh glvwruwlrqv ehwzhhq htxlw| dqg sulydwh ghew/ exw dw wkh h{shqvh ri fuhdwlqj
qhz glvwruwlrqv ehwzhhq lqvlghu qdqfh dqg rxwvlghu qdqfh/ vlqfh rqo| odujh fuhglwruv fdq eh
khog oldeoh1 Ohqghu oldelolw| pxvw eh dffrpsdqlhg e| phdvxuhv dgguhvvlqj wklv eldv/ qrwdeo| d
jxdudqwhh wkdw wkh htxdo wuhdwphqw ri doo vrxufhv ri fdslwdo fdq dovr eh fduulhg rxw lq sudfwlfh1
Wklv lv wkh uvw uhdvrq zk| zh dujxh lq idyru ri qdqfldo uhvsrqvlelolw| iru odujh ulvnv1 Dv
zloo eh vkrzq/ wklv lpsolhv wkdw upv zloo rsw iru vhoi0lqvxudqfh yld ghgxfwleohv wr uhgxfh wkh
djhqf| frvwv wkh| kdyh wr ehdu li fdslwdo pdunhwv dqg lqvxudqfh pdunhwv duh frpshwlwlyh1
4151 Uhodwhg Olwhudwxuh
D qxpehu ri uhfhqw sdshuv kdyh dgguhvvhg ohqghu oldelolw| dqg frpsxovru| lqvxudqfh lq prghov
zlwk prudo kd}dug1 Wkh vhplqdo frqwulexwlrq lv Slwfkirug +4<<8,/ zkr vkrzv wkdw h{whqglqj
oldelolw| eh|rqg wkh pdqdjhu*v pd{lpxp zhdowk uhgxfhv khu hruw dqg vrfldo zhoiduh1 Li
ohqghu oldelolw| lv hvwdeolvkhg dqg fdslwdo pdunhwv duh frpshwlwlyh/ wkh pdqdjhu yroxqwdulo|
lqyhvwv khu wrwdo zhdowk wr uhgxfh wkh djhqf| frvwv1 Li wkh pdqdjhu*v zhdowk lv qrw vx!flhqw/
wkhq wkh lqwhuhvw udwh pxvw lqfuhdvh wr ixooo wkh fuhglwru*v sduwlflsdwlrq frqvwudlqw1 Exw wkh
kljkhu wkh lqwhuhvw udwh/ wkh orzhu wkh pdqdjhu*v uhwxuq lq wkh jrrg vwdwh/ dqg wkh orzhu khu
lqfhqwlyh wr dyrlg hqylurqphqwdo kdup1 Slwfkirug frqfoxghv wkdw ohqghu oldelolw| vkrxog eh
dgmxvwhg dv wr jxdudqwhh wkdw wkh pdqdjhu lqyhvwv khu zhdowk/ dqg wkdw qr djhqf| frvwv h{lvw
lq htxloleulxp1
Irxu eudqfkhv ri olwhudwxuh duh uhohydqw iru rxu dqdo|vlv1 Iluvw/ Er|hu dqg Odrqw +4<<:,
dqg Er|g dqg Lqjehupdq +4<<:, frqfoxgh/ olnh Slwfkirug/ wkdw lw pljkw eh vhfrqg ehvw rs0
wlpdo wr dgmxvw gdpdjhv ehorz wrwdo kdup1 Er|hu dqg Odrqw*v frqfoxvlrq lv edvhg rq wzr
hhfwv zrunlqj lq rssrvlwh gluhfwlrqv= h{whqglqj oldelolw| lqfuhdvhv wkh djhqw*v hruw lpsoh0
phqwhg e| wkh sulqflsdo/ exw kljkhu djhqf| frvwv fdq glvfrxudjh vrfldoo| ydoxdeoh surmhfwv1
Pruhryhu/ wkh| frpsduh ohqghu oldelolw| wr pdqgdwru| lqvxudqfh/ dqg wkh| suhihu +sduwldo,
ohqghu oldelolw|1 Wklv iroorzv iurp wkh dvvxpswlrq wkdw wkh fuhglwru lv dozd|v ehwwhu lqiruphg
wkdq wkh lqvxudqfh frpsdq|/ dw ohdvw zlwk uhvshfw wr wkh up*v h{shfwhg surwv1:
Er|g dqg Lqjehupdq +4<<:, dujxh wkdw h{whqghg oldelolw| fdq uhgxfh vrfldozhoiduh wkurxjk
glvwruwlrqv lq lqyhvwphqw ghflvlrqv1 Wkh| dvvxph wkdw fdslwdo lqyhvwphqw kdv wzr vlpxowd0
qhrxv hhfwv= lw uhgxfhv wkh +xqlw, frvwv ri surgxfwlrq exw lw dovr lqfuhdvhv wkh ydoxh ri wkh
up*v dvvhwv1 Reylrxvo|/ li wkh djhqw lv oldeoh iru kdup/ wkh lqfhqwlyh wr ghfuhdvh wkh frvwv ri
surgxfwlrq lv uhgxfhg e| wkh idfw wkdw wkh h{shfwhg oldelolw| sd|phqwv duh lqfuhdvlqj lq wkh
dprxqw ri wkh lqyhvwphqw1 Wklv lv douhdg| wuxh li rqo| wkh up lv khog oldeoh/ dqg lw krogv d
iruwlrul li oldelolw| lv h{whqghg1 Wklug sduwlhv pd| eh glvfrxudjhg wr hqjdjh lq frqwudfwxdo uh0
odwlrqvklsv zlwk wkh up/;ru wkh| pd| uhgxfh wkhlu htxlw| h{srvxuh lq rughu wr dyrlg oldelolw|
sd|phqwv1 Wklv hhfw lv fohduo| djjudydwhg li sursruwlrqdwh oldelolw| iru glhuhqw frqwudfwlqj
sduwlhv lv vxevwlwxwhg e| mrlqw dqg vhyhudo oldelolw|/ ehfdxvh hdfk sduw| ihduv wkdw vkh kdv wr
sd| li rwkhu sduwlhv duh lqvroyhqw1<Frqwudu| wr Er|hu dqg Odrqw/ Er|g dqg Lqjehupdq dujxh
6wkdw pdqgdwru| lqvxudqfh lv vxshulru wr h{whqghg oldelolw|1
Lq fohdu frqwudvw wr wkhvh duwlfohv/ rxu uvw frqwulexwlrq lv wr vkrz wkdw ixoo qdqfldo
uhvsrqvlelolw| zloo dozd|v ohdg wr wkh uvw ehvw doorfdwlrq1 Ixoo qdqfldo uhvsrqvlelolw| lv
vwulfwo| vxshulru wr uhgxfhg qdqfldo uhvsrqvlelolw| +oldelolw| ehorz wkh ohyho ri kdup, rqfh wkh
prgho dffrxqwv iru vdihw| prqlwrulqj whfkqrorjlhv1 Pruhryhu/ ixoo qdqfldo uhvsrqvlelolw| lv
dozd|v vwulfwo| ehwwhu wkdq hlwkhu ohqghu oldelolw| ru vwulfw oldelolw| zlwkrxw h{whqghg oldelolw|1
Wklv lv h{sodlqhg e| rxu ulfkhu dffrxqw ri wkh fdslwdo vwuxfwxuh ghflvlrq1 Wklug/ qdqfldo
uhvsrqvlelolw| lv dovr ehwwhu wkdq pdqgdwru| lqvxudqfh dorqh li glhuhqw frvwv ri prqlwrulqj
ru glvwruwlrqv lq wkh fdslwdo dqg ghew vwuxfwxuh duh wdnhq lqwr dffrxqw1
Wkh vhfrqg vwudqg ri olwhudwxuh lv pruh lq frq lfw zlwk Slwfkirug*v dqdo|vlv1 Lw srlqwv
rxw wkdw Slwfkirug*v uhvxow fuxfldoo| ghshqgv rq wkh dvvxpswlrq wkdw wkh pdqdjhu kdv doo
ri wkh edujdlqlqj srzhu +ehfdxvh fdslwdo pdunhwv duh frpshwlwlyh,1 Lq vwdqgdug sulqflsdo0
djhqw prghov/ lw kdv ehhq vkrzq wkdw wkh pdqdjhu*v hruw lqfuhdvhv lq wkh ohqghu*v oldelolw| li
wkh ohqghu kdv wkh edujdlqlqj srzhu143Wkh pruh wkh ohqghu*v oldelolw| lv h{whqghg/ wkh odujhu
wkh lqfhqwlyh wr uhgxfh wkh lqwhuhvw udwh wr lpsuryh wkh pdqdjhu*v fduh lqfhqwlyh1 Kh|hv
+4<<9, vkrzv wkdw ohqghu oldelolw| ohdgv wr d ghfuhdvh lq lqwhuhvw udwhv ehfdxvh wkh edqn
lqwhuqdol}hv wkh lpsuryhphqw lq lqfhqwlyhv iru suhfdxwlrq1 Edonhqeruj +4<<:, h{whqgv wkh
dqdo|vlv e| frqvlghulqj yduldwlrqv lq wkh glvwulexwlrq ri wkh edujdlqlqj srzhu dqg vkrzv wkdw
wkh rswlpdo ohyho ri ohqghu oldelolw| lv lqfuhdvlqj lq wkh fuhglwru*v edujdlqlqj srzhu1 Zh iroorz
Slwfkirug dqg wkh sdshuv vnhwfkhg deryh/ exw Kh|hv* dqg Edonhqeruj*v uhvxowv pxvw eh nhsw
lq plqg zkhq gudzlqj sudfwlfdo frqfoxvlrqv1 Wklv glvfxvvlrq sod|v vrph uroh lq rxu dqdo|vlv
ri wkh rswlpdo frqwudfw doorzlqj doprvw qhjoljleoh prqlwrulqj frvwv1 Wklv lv wuxh xqghu wkh
dvvxpswlrq wkdw wkh eruurzhu fdswxuhv doo wkh vxusoxv ri lqyhvwphqw +wkh vwdqgdug dvvxpswlrq
lq qdqfh prghov,/ exw zrxog qrw qhfhvvdulo| krog xqghu d glhuhqw glylvlrq ri wkh edujdlqlqj
srzhu1
Wkh wklug erg| ri olwhudwxuh hpskdvl}hv wkdw wkhuh pljkw eh h{fhvvlyh lqfhqwlyhv iru
prqlwrulqj1 Wkh edvlf lghd lv wkdw prqlwrulqj lv rqo| vrfldoo| ydoxdeoh li lw lqfuhdvhv wkh
up*v fduh ohyho/ zkhuhdv wkh sulqflsdo xvhv prqlwrulqj dovr dv d phdqv wr uhgxfh wkh djhqw*v
lqirupdwlrq uhqw1 Wkhvh hhfwv duh ghprqvwudwhg e| Ghprxjlq dqg Ioxhw +4<<<,1 Ihhvv
+4<<<, dujxhv wkdw qhjoljhqfh uxohv iru ohqghuv dv dssolhg xqghu FHUFOD +vhh Vhfwlrq 5
ehorz, duh vwulfwo| lqihulru wr vwulfw oldelolw|1 Lq frqwudvw wr wkhvh sdshuv/ prqlwrulqj grhv
qhyhu ohdg wr h{fhvvlyho| kljk fduh lq rxu prgho/ zklfk vhhpv wr eh d uhdvrqdeoh dvvxpswlrq
dw ohdvw iru whfkqrorjlfdo vdihw| vwdqgdugv1
Irxuwk/ rxu prgho lv uhodwhg wr wkh glvfxvvlrq rq pdqgdwru| lqvxudqfh dqg hqylurqphqwdo
kdup1 Mrvw +4<<9, hpskdvl}hv wkh ehqhwv ri frpsxovru| lqvxudqfh li lqvxuhuv fdq uhgxfh
dv|pphwulf lqirupdwlrq wkurxjk hqylurqphqwdo dxglwv1 Wkh uhjxodwru revhuyhv wkh lqvxudqfh
frqwudfwv dqg zloo dssuryh surgxfwlrq rqo| li dq h!flhqw lqvxudqfh frqwudfw kdv ehhq vljqhg1
Vkdyhoo +4<;9, dujxhg hduolhu/ rq d ohvv rswlplvwlf qrwh/ wkdw wkh ryhudoo hhfw ri pdqgdwru|
7lqvxudqfh lv dpeljxrxv= rq wkh rqh kdqg/ lw suhyhqwv vrfldoo| lqh!flhqw surmhfwv1 Rq wkh
rwkhu kdqg/ wkh djhqw ehduv qr ulvn xqghu ixoo lqvxudqfh zklfk uhgxfhv fduh li wkh lqvxuhu
fdqqrw frqwudfw xsrq1 Krzhyhu/ lw lv lq wkh djhqw*v vhoi0lqwhuhvw wr xvh khu wrwdo zhdowk dv d
ghgxfwleoh wr uhgxfh wkh djhqf| frvwv/ vr wkdw vkh ehduv sduw ri wkh ulvn1 Li wkh djhqw*v zhdowk
lv kljk hqrxjk wr sd| wkh lqvxudqfh suhplxp lq dgydqfh +jlyhq khu pd{lpxp ghgxfwleoh,/
wkhq wkh hruw lv wkh vdph dv zlwkrxw lqvxudqfh/ dqg pdqgdwru| lqvxudqfh grplqdwhv qr
lqvxudqfh ehfdxvh lqyhvwphqwv duh rqo| xqghuwdnhq li wkh| duh vrfldoo| ydoxdeoh jlyhq wkh
vxerswlpdo ohyho ri fduh +Sroeruq 4<<<,1 Sroeruq*v uhvxow lv frquphg lq rxu prgho li wkh
pdqdjhu*v zhdowk lv vx!flhqwo| kljk/ exw grhv qrw fduu| ryhu wr wkh pruh lqwhuhvwlqj vlwxdwlrq
zlwk d zhdowk0frqvwudlqhg pdqdjhu1
Ohzlv dqg Vdsslqjwrq +4<<<, lv wkh rqo| sulru duwlfoh dovr dujxlqj lq idyru ri ixoo qdqfldo
uhvsrqvlelolw|/ exw iru yhu| glhuhqw uhdvrqv wkdq rxuv1 Wkhlu uhvxowv duh gulyhq e| wzr
nh| dvvxpswlrqv= Iluvw/ wkdw wkhuh duh glhuhqw srvvleoh ohyhov ri kdup/ dqg wkh ohyho ri
kdup surylghv d vljqdo iru wkh xqrevhuydeoh hruw ohyho wkdw fdq eh h{sorlwhg lq wkh rswlpdo
frqwudfw1 Vhfrqg/ wkh| dvvxph wkdw wkh dxwkrulw| judqwv shuplvvlrq rqo| li wkh +revhuydeoh,
ordq frqwudfw lv vrfldoo| rswlpdo/ vlplodu wr Mrvw +4<<9,1
Zh duh qrw dzduh ri wkhruhwlfdo olwhudwxuh dqdo|}lqj wkh fdslwdo vwuxfwxuh glvwruwlrqv fdxvhg
e| dq| uhjlph exw qdqfldo uhvsrqvlelolw|/ sulru wr wklv duwlfoh1 Wkh glvwruwlrq ehwzhhq lq0
vlghu dqg rxwvlghu ohqglqj wkdw zh lghqwli| vkrxog qrw rqo| dsshdu lq wkh fkrlfh ri wkh
ohqglqj vrxufhv/ exw dovr glvwruw wkh lqyroyhphqw ri srwhqwldo lqvlghu ohqghuv/ wkdw lv edqnv1
Rxu prgho suhglfwv wkdw fuhglwruv vkrxog eh khvlwdqw wr eh irxqg forvho| lqyroyhg lq wkhlu
eruurzhu*v gd|0wr0gd| rshudwlrqv/ ehfdxvh ri frqfhuqv derxw ixwxuh wruw oldelolwlhv1 Nurv}qhu
dqg Vwudkdq +4<<;, qg lqghhg hpslulfdo hylghqfh iru wklv hhfw/ e| orrnlqj dw edqnv* erdug
phpehuvkls144Lq d uhodwhg sdshu +Ihhvv dqg Khjh +4<<<,,/ zh dovr glvfxvv wkh fkrlfh eh0
wzhhq qdqfldo uhvsrqvlelolw|/ ohqghu oldelolw| dqg vwulfw oldelolw|/ exw iroorz wkh frqyhqwlrqdo
dvvxpswlrq wkdw wkh djhqf| frvwv ri prqlwrulqj duh lqfuhdvlqj lq wkh lqgxfhg ohyho ri fduh/
udwkhu wkdq prghoolqj wkh vwrfkdvwlf vdihw| prqlwrulqj whfkqrorj| h{solflwo|1 Zlwk wkh frq0
yhqwlrqdo dvvxpswlrq/ zh qg wkdw uhgxfhg udwkhu wkdq ixoo oldelolw| lv rswlpdo/ dw ohdvw lq
wkh prvw lqwhuhvwlqj fdvh zkhuh wkh pdqdjhu*v zhdowk lv orz/ dqg wkdw vwulfw oldelolw| pd|
eh ehwwhu wkdq qdqfldo uhvsrqvlelolw|1 E| frqwudvw/ zlwk dq h{solflw prqlwrulqj whfkqrorj|/
ixoo qdqfldo uhvsrqvlelolw| lv dozd|v uvw ehvw1 Wkxv/ wkh lqfoxvlrq ri d wuxh plfurhfrqrplf
prgho ri vdihw| prqlwrulqj ohdgv wr d pxfk glhuhqw/ dqg pruh udglfdo/ frqfoxvlrq1
Wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 frqwdlqv d vxuyh| ri wkh fxuuhqw mxulvglfwlrq
dqg sursrvdov rq ohqghu oldelolw| lq wkh Xqlwhg Vwdwhv dqg wkh Hxurshdq Xqlrq1 Wkh prgho
lv odlg rxw lq Vhfwlrq 61 Vhfwlrq 7 suhvhqwv wkh lqh!flhqflhv fdxvhg e| vwulfw oldelolw| rqo|
dqg e| ohqghu oldelolw|/ dqg dqdo|}hv wkh h!flhqf| ri qdqfldo uhvsrqvlelolw|1 Lw dovr orrnv dw
zkhwkhu rswlpdo h{whqghg oldelolw| vkrxog eh ixoo ru uhvwulfwhg1 Vhfwlrq 8 frqfoxghv1
851 Ohqghu Oldelolw| lq wkh Xqlwhg Vwdwhv dqg lq Hxursh
5141 Xqlwhg Vwdwhv
Lq wkh Xqlwhg Vwdwhv/ wkh ohjdo vlwxdwlrq dqg mxulvglfwlrq xqghu FHUFOD lv wkh prvw lpsru0
wdqw vrxufh ri ohqghu oldelolw|1 Dffruglqj wr Vhfwlrq 43:+d, FHUFOD/ rzqhuv dqg rshudwruv
ri kd}dugrxv sodqwv duh mrlqwo| dqg vwulfwo| oldeoh1 Wkh fuxfldo srlqw lv wkhuhiruh xqghu zklfk
flufxpvwdqfhv d fuhglwru pd| eh uhjdughg dv rzqhu ru rshudwru1 FHUFOD frqwdlqv d vhfxuhg
fuhglwru h{hpswlrq zklfk h{foxghv fuhglwruv iurp oldelolw| dv orqj dv wkh| nhhs surshuw|
pdlqo| iru sxusrvhv ri vhfxulqj wkhlu ordqv zlwkrxw jhwwlqj lqyroyhg lqwr wkh pdqdjhphqw ri
wkh eruurzlqj up145Pruh suhflvho|/ wkh txhvwlrq lv xqghu zklfk flufxpvwdqfhv wkh vhfxuhg
fuhglwru h{hpswlrq dssolhv1
Wr ghqh dfwlylwlhv wkdw gr qrw wuljjhu ohqghu oldelolw|/ wkh Hqylurqphqwdo Surwhfwlrq
Djhqf| +HSD, kdv sxeolvkhg d Ilqdo Uxoh rq Ohqghu Oldelolw| xqghu FHUFOD/ lvvxhg
Dsulo 5</ 4<<5/46zklfk lv nqrzq dv wkh HSD Uxoh1 Krzhyhu/ wkh XV1 Frxuw ri Dsshdov iru
wkh G1F1 Flufxlw wkuhz rxw wkh uxoh lq 4<<7/ kroglqj wkdw wkh uxoh vxusdvvhg HSDv uhjxodwru|
dxwkrulw|147Wr ryhufrph wkh xqfhuwdlqw| derxw wkh vljqlfdqfh ri wkh HSD Uxoh/ wkh Dvvhw
Frqvhuydwlrq/ Ohqghu Oldelolw|/ dqg Ghsrvlw Lqvxudqfh Surwhfwlrq Dfw ri 4<<9 +vxevhtxhqwo|
txrwhg dv Dfw, ghhpv wkh HSD Uxoh wr kdyh ehhq ydolgo| lvvxhg/ dqg vshflfdoo| surklelwv
dq| ixuwkhu mxglfldo uhylhz ri wkdw Uxoh1
D vi d ud vo h q g h uo l d e l o l w |d vrzqhu lv frqfhuqhg/ fuhglwruv duh khog oldeoh iru wkh fohdq0xs
ri frqwdplqdwhg odqg sorwv rq zklfk wkh| iruhforvh lq wkh surfhvv ri d ghidxow1 Udwlrqdo
fuhglwruv/ krzhyhu/ zloo qrw xvh wkh rswlrq wr iruhforvh rq odqg li lwv ydoxh lqfoxglqj fohdq0xs
frvwv lv qhjdwlyh1 Wklv lpsolhv wkdw fuhglwruv duh khog oldeoh rqo| iru wkh plqlpxp ri wkh
uhvlgxdo idfh ydoxh ri wkhlu ghew rxwvwdqglqj dqg wkh fohdq0xs frvwv1 Lq rwkhu zrugv/ ohqghu
oldelolw| dv rzqhu dsshduv wr eh wdqwdprxqw wr d sduwldo oldelolw| zklfk lq hhfw uhyhuwv wkh
sulrulw| ehwzhhq vhfxuhg fuhglwruv dqg fohdq0xs fkdujhv148
Dffruglqj wr wkh HSD Uxoh/ ohqghu oldelolw| dv rshudwru uhtxluhv wkdw wkh fuhglwru lv
lqyroyhg lq wkh gd|0wr0gd|0pdqdjhphqw ri wkh lqvroyhqw up1 Lqwhuhvwlqjo|/ lw lv qhlwkhu
qhfhvvdu| qru vx!flhqw wkdw wkh fuhglwru sduwlflsdwhv lq wkh hqylurqphqw0uhodwhg pdqdjhphqw
ghflvlrqv1 Wkh frxuwv vhhp jhqhudoo| wr djuhh zlwk wklv sulqflsoh1 Iru h{dpsoh/ lq XV y1
Pludeloh/ Phoorq Edqn kdv ehhq khog oldeoh ehfdxvh dq hpsor|hh ri lwv frpphufldo ordq
glylvlrq zdv dovr d phpehu ri wkh erdug ri gluhfwruv ri wkh up dqg khqfh qrw rqo| lqyroyhg
lq lwv qdqfldo ddluv/ exw dovr sduwlflsdwlqj lq lwv gd|0wr0gd| pdqdjhphqw149
Wkh ehvw0nqrzq ghflvlrq lv suredeo| XV y1 Iohhw Idfwruv Frusrudwlrq1 Wkh HSD zdv
vxlqj Iohhw Idfwruv Frusrudwlrq/ d fuhglwru ri Vzdlqverur Sulqw Zrunv +VSZ,/ iru fohdq0xs
frvwv ri d kdup glvfryhuhg diwhu wkh edqnuxswf| ri VSZ1 Lq wklv fdvh/ dq hduolhu ghflvlrq wkdw
wkh pdqdjhphqw sduwlflsdwlrq ri Iohhw glg qrw lqiulqjh rq wkh vhfxuhg fuhglwru h{hpswlrq
zdv ryhuuxohg e| wkh 44wk Flufxlw zkr dujxhg wkdw wkh fdsdflw| wr lq xhqfh gd|0wr0gd|
9pdqdjhphqw ghflvlrqv pd| vx!fh iru dq lqiulqjhphqw ri wkh vhfxuhg fuhglwru h{hpswlrq1 Wkh
frxuw/ krzhyhu/ uhvwulfwhg wklv h{solflwo| wr vlwxdwlrqv zkhuh wkh pdqdjhphqw sduwlflsdwlrq
zrxog kdyh ehhq dssursuldwh/ jlyhq Iohhw*v uroh iru VSZ1 Wkh vhfxuhg fuhglwru h{hpswlrq
pd| qrw eh xvhg wr fuhdwh d orrskroh iru oldelolw| h{hpswlrqv gxh wr ljqrudqfh/ lq vlwxdwlrqv
zkhuh fuhglwruv duh uhvsrqvleoh iru vwudwhjlf ghflvlrqv ri wkh eruurzhu1 Wklv/ vr wkh frxuw/
zdv qhfhvvdu| wr surylgh fuhglwruv zlwk lqfhqwlyhv wr fduu| rxw hqylurqphqwdo dxglwv dqg wr
lqfrusrudwh dvshfwv ri hqylurqphqwdo vdihw| lqwr wkh surfhvv ri fuhglw dssurydo14:
Vlqfh zh uhvwulfw rxu dwwhqwlrq wr vwulfw oldelolw| ri ohqghuv/ d uhpdun frqfhuqlqj wkh srvvl0
elolw| wr dsso| d qhjoljhqfh uxoh iru ohqghuv +zkloh xskroglqj vwulfw oldelolw| iru wkh lqvroyhqw
eruurzhu, vkrxog eh dgghg1 Dowkrxjk ohqghuv duh vwulfwo| oldeoh xqghu FHUFOD li wkh| duh
oldeoh dv rzqhuv ru dv rshudwruv/ wkh ohjdo vwdwxv txr frqwdlqv hohphqwv ri d qhjoljhqfh uxoh iru
ohqghuv1 Lq sduwlfxodu/ wkh HSD uhmhfwv wkh oldelolw| ri d ohqghu dv rshudwru li wkh sduwlflsdwlrq
lq wkh hqylurqphqw0uhodwhg gd|0wr0gd| pdqdjhphqw lv ghhphg uhdvrqdeoh1 Olnh wkh 44wk
Flufxlw/ wkh HSD hpskdvl}hv wkdw rwkhuzlvh fuhglwruv zrxog idfh xqghvludeoh lqfhqwlyhv wr
uhiudlq iurp vrfldoo| ydoxdeoh hqylurqphqwdo dxglwv iru ihdu wr lqiulqjh rq wkh vhfxuhg fuhgl0
wru h{hpswlrq1 Krzhyhu/ rxu sdshu ghdov zlwk wkh frpsdulvrq ri qdqfldo uhvsrqvlelolw| wr
glhuhqw nlqgv ri vwulfw oldelolw|/ vr wkdw wkh frqfhsw ri qhjoljhqfh iru ohqghuv lv eh|rqg wkh
vfrsh ri wkh suhvhqw prgho14;
Wkh frqfhsw ri qdqfldo uhvsrqvlelolw| vxjjhvwhg lq wklv sdshu lv douhdg| dssolhg xqghu
wkh Uhvrxufh Frqvhuydwlrq dqg Uhfryhu| Dfw +UFUD, zkhuh wkh rzqhuv dqg rshudwruv ri
odqgoov dqg xqghujurxqg shwurohxp vwrudjh wdqnv pxvw suryh dghtxdwh ohyhov ri fdslwdo
dv d suhfrqglwlrq wr jhw dssurydo1 Wkh vdph krogv iru wkh Rlo Srooxwlrq Dfw ri 4<<3/ wkdw uh0
txluhv qdqfldo uhvsrqvlelolw| iru wdqnhuv/ rvkruh slsholqhv/ dqg rlo dqg jdv whuplqdov14<Xqghu
UFUD/ wkhuh duh glhuhqw srvvlelolwlhv iru ghprqvwudwlqj qdqfldo uhvsrqvlelolw|/ qdpho| Fru0
srudwh dqg Orfdo Jryhuqphqw Ilqdqfldo Whvwv/ Wuxvw Ixqgv/ Ohwwhuv ri Fuhglw dqg Lqvxudqfh
wkdw glhu lq lpsruwdqw uhvshfwv153Wkh pdlq sureohp zlwk UFUD lv wkdw wkh glhuhqw phfk0
dqlvpv duh qrw htxdoo| h!flhqw/ dqg wkdw upv duh doorzhg wr fkrrvh zklfk phfkdqlvp wkh|
suhihu154Iluvw/ ohwwhuv ri fuhglw dqg vxuhw| erqgv fdq eh zlwkgudzq eh wkhlu lvvxhuv ehiruh
hqylurqphqwdo orvvhv duh ghwhfwhg1 Vhfrqg/ wkh vfkhgxoh ri sd|phqwv xqghu wkh wuxvw ixqg
phfkdqlvp grhv qrw pdnh vxuh wkdw wkh prqh| lv vx!flhqw li kdup rffxuv ehiruh wkh hqg ri
wkh sd|0lq shulrg1 Er|g +4<<9, frqfoxghv wkdw wkhuh duh lpsruwdqw orrskrohv wkdw ghfuhdvh
wkh srzhu ri qdqfldo uhvsrqvlelolw| xqghu UFUD1
5151 Hxurshdq Xqlrq
Hqylurqphqwdo oldelolw| ydulhv frqvlghudeo| dprqj wkh phpehuv ri wkh Hxurshdq Xqlrq/ dqg
wkh gudiwv derxw d kduprql}hg hqylurqphqwdo oldelolw| ohjlvodwlrq wkdw duh flufxodwlqj glvdjuhh
vxevwdqwldoo|155
Lq 4<<9/ d frpsuhkhqvlyh vwxg| pdqgdwhg e| wkh Hxurshdq Frpplvvlrq rq wkh kdupr0
:ql}dwlrq ri hqylurqphqwdo oldelolw| kdv ehhq sxeolvkhg156Zkloh vrph frxqwulhv olnh Jhupdq|
dqg wkh Qhwkhuodqgv kdyh pryhg wr vwulfw oldelolw|/ rwkhu frxqwulhv olnh Lwdo| dqg Iudqfh uh0
vwulfw vwulfw oldelolw| wr d ihz jurxsv ri ulvnv +lq Iudqfh h1j1 iru qhljkerukrrg glvwxuedqfh,1
Wkh gudiwv iru d xqlrqzlgh kduprql}dwlrq dgyrfdwh vwulfw oldelolw|157
Ohqghu oldelolw| lv d wkhruhwlfdo srvvlelolw| lq prvw phpehu frxqwulhv li fuhglwruv iruhforvh
rq surshuw| ru duh dfwlyho| lqyroyhg lq pdqdjhphqw ghflvlrqv1 Doo dwwhpswv wr vxh fuhglwruv
kdyh idlohg vr idu/ krzhyhu158Doo frxqwu| uhsruwv djuhh wkdw ohqghu oldelolw| lv yhu| xqolnho| wr
jdlq vljqlfdqfh1 Rqo| Eulwlvk dqg Jhupdq edqnv yrlfh vrph dq{lhw| derxw wklv survshfw1
Wkh Ilqdo Uhsruw iru wkh Hxurshdq Frpplvvlrq glvfxvvhv wkh sureohp ri lqvroyhqf| dqg
hpskdvl}hv wkdw vkliwlqj ri hqylurqphqwdo ulvn wr frpsdqlhv zlwk olwwoh htxlw| hqgrzphqw
pxvw eh dyrlghg/ exw lw uhpdlqv xqfohdu wr zkdw jurxsv ri qdqflhuv oldelolw| zrxog h{whqg1
Rq wkh zkroh/ wkh gudiwv dqg wkh frpphqwv vxssruw wkh frqfoxvlrq wkdw ohqghu oldelolw| zrxog
sod| d plqru uroh lq d kduprql}hg hqylurqphqwdo oldelolw| frgh lq wkh Hxurshdq Xqlrq1
Prvw phpehu frxqwulhv gr qrw uhtxluh frpsxovru| lqvxudqfh iru hqylurqphqwdo gdp0
djh159Lq Ilqodqg/ lqvxudqfh lv frpsxovru| iru rshudwruv ri qxfohdu lqvwdoodwlrqv dqg iru rzqhuv
ri vklsv fduu|lqj pruh wkdq 5333 wrqv ri rlo1 Lq Vzhghq/ dfwlylwlhv zklfk duh uhtxluhg wr eh
olfhqvhg xqghu wkh Hqylurqphqwdo Surwhfwlrq Dfw 4<9< kdyh wr frqwulexwh wr d frpsxovru|
lqvxudqfh ixqg uxq e| d jurxs ri lqvxudqfh frpsdqlhv lq dffrugdqfh zlwk wkh Ruglqdqfh ri
Mxo| 4/ 4<;< +Hqylurqphqw Flylo Oldelolw| Gdpdjh Ixqg,1
Dqdorjrxvo| wr UFUD/ Duwlfoh 4< ri wkh Jhupdq Hqylurqphqwdo Oldelolw| Odz 4<<3 uh0
txluhv frpsxovru| fryhudjh iru doo kd}dugrxv sodqwv olvwhg lq dq dsshqgl{ +Dqkdqj LL,
wkdw fdq eh suryhq hlwkhu e| lqvxudqfh frpsdqlhv ru e| edqnv1 Xqiruwxqdwho|/ oree|lqj
iurp lqgxvwu| dqg edqnv kdv kdg wkh hhfw ri sxwwlqj wklv sduw ri wkh odz rq krog iru dq
xqiruhvhhdeoh ixwxuh1 Wkh vlwxdwlrq lq wkh Qhwkhuodqgv lv yhu| vlplodu= wkh Hqylurqphqwdo
Frqwuro Dfw 4<:< dqg wkh Vrlo Surwhfwlrq Dfw 4<<7 surylgh wkdw oldelolw| lqvxudqfh fdq eh
pdgh frpsxovru| iru dfwlylwlhv wkdw fdq fdxvh ghohwhulrxv hqylurqphqwdo gdpdjh1 Wkh Hx0
urshdq Frpplvvlrq vhhpv wr jlyh suhihuhqfh wr lqgxvwu| vshflf Vxshuixqg prghov udwkhu
wkdq frpsxovru| lqvxudqfh iru ihdu wkdw wkh odwwhu pljkw ohdg wr kljkhu frvwv15:Prvw ri wkh
frpphqwv iurp phpehu vwdwh jryhuqphqwv/ wkh lqvxudqfh lqgxvwu| dqg pdqxidfwxuhuv vkrz
vwurqj uhvlvwdqfh djdlqvw wkh lghd ri frpsxovru| lqvxudqfh1
Wr vxppdul}h/ qhlwkhu lq vlqjoh phpehu frxqwulhv qru rq d xqlrqzlgh ohyho kdv wkh lqvro0
yhqf| sureohp ehhq vroyhg ru ehhq dgguhvvhg lq d vdwlvidfwru| pdqqhu> frpsxovru| lqvxudqfh
uhtxluhphqw lv qrzkhuh lpsohphqwhg dqg ohqghu oldelolw| sod|v qr uroh1
61 Wkh Prgho
D ulvn0qhxwudo pdqdjhu rzqv d surmhfw zklfk fduulhv dq hqylurqphqwdo ulvn1 Wkh pdqdjhu
qhhgv wr udlvh L wr qdqfh wkh lqlwldo lqyhvwphqw rxwod|v1 Wkh pdqdjhu kdv xqrevhuydeoh
lqlwldo zhdowk Z dqg kdv d fkrlfh ehwzhhq htxlw| +khu rzq prqh|,/ sxeolfo|  rdwhg ghew
;dqg sulydwh ghew wr qdqfh L= Ohw L( eh wkh sduw qdqfhg e| ghew dqg H @ L  L( eh
wkh sduw qdqfhg e| htxlw|1 Doo qdqfldo yduldeohv duh h{suhvvhg dv suhvhqw ydoxhv zkhq wkh
qdqfldo vwuxfwxuh lv fkrvhq1 Wkh surmhfw |lhogv d udqgrp suh0wd{ fdvk  rz { glvwulexwhg
zlwk wkh fxpxodwlyh glvwulexwlrq ixqfwlrq I+{, ryhu wkh srvlwlyh lqwhuydo1 Fdslwdo pdunhwv
duh frpshwlwlyh1 Lq fdvh ri sxeolfo|  rdwhg ghew/ wkh lqyhvwphqw lv htxdoo| vsolw xs dprqj
d odujh qxpehu ri lqyhvwruv1 Iru wkh fdslwdo vwuxfwxuh ghflvlrq/ zh lqyrnh d vwdqgdug vwdwlf
wudgh0r prgho5;= Rq wkh rqh kdqg/ wkh up qhhgv wr sd| d frusrudwh wd{ udwh ri  rq wkh
iudfwlrq ri lwv fdvk  rz ehorqjlqj wr vkduhkroghuv/ exw qrw rq wkh sduw rzhg wr ghewkroghuv1
Rq wkh rwkhu kdqg/ wkh kljkhu lwv qdqfldo ohyhudjh/ wkh kljkhu wkh suredelolw| wkdw wkh up
idfhv edqnuxswf| zlwk dq hqvxlqj orvv ri edqnuxswf| frvwv1
Ohw e eh wkh edqnuxswf| frvwv1 Vxssrvh ghew zlwk d idfh ydoxh ri +L(,  L( lv lvvxhg/
zkhuh  lv d vwulfwo| lqfuhdvlqj ixqfwlrq ri L(1 Wkhuhiruh/ wkh fdslwdo vwuxfwxuh ghflvlrq lv
fdswxuhg e| wkh ohyho ri ghew ixqglqj L(1 Wkh up jrhv edqnuxsw li {?I++L(,,1
Wkhuhiruh/ dffruglqj wr wkh vwdwlf wudgh0r prgho/ wkh pdqdjhu*v fdslwdo vwuxfwxuh ghflvlrq
pd{lpl}hv wkh h{shfwhg diwhu0wd{ fdvk  rz/ ghqrwhg e| U=
pd{
U(
U @ H ^{ +{ +L(,,` eI++L(,,>
zkhuh H^` lv wkh pdwkhpdwlfdo h{shfwdwlrqv rshudwru1 Zh zulwh wklv remhfwlyh ixqfwlrq dv
U+L(, iru vkruw/ dqg zh dvvxph wkdw U+L(, lv d vwulfwo| frqfdyh ixqfwlrq ri L(1L q w k h






( @d u jp d {U+L(,
lv wkh rswlpdofdslwdovwuxfwxuh zklfk zh dvvxph wreh d xqltxh dqg lqwhuqdo rswlpxp15<Dvvxph
wkdw Z  L L
s
(1
Wkhuh lv dq dgglwlrqdo frvw ri fkrrvlqj edqn ghew ryhu sxeolf ghew uhsuhvhqwhg e| f ( 31
Wkxv/ lq wkh devhqfh ri dq| hqylurqphqwdo ulvn/ wkh pdqdjhu suhihuv edqn ghew ryhu sxeolf
ghew zkhqhyhu wkh frvw lv qhjdwlyh +f?3,1 E| frqvwuxfwlrq ri rxu prgho/ pl{lqj sxeolf dqg
sulydwh ghew lv qhyhu ehwwhu wkdq hlwkhu sxuh edqn ghew ru sxeolf ghew qdqflqj1
Wkh hqylurqphqwdo ulvn lv fdswxuhg e| wkh srvvlelolw| wkdw vrph kdup zlwk d prqhwdu| orvv
ri GA3 duulyhv1 Zh vxssrvh wkdw GA{ 4@  . e/ wkh kljkhvw srvvleoh uhwxuq uhdol}dwlrq/ vr
wkdw wkh dfflghqw zloo dozd|v ohdg wr edqnuxswf|/ dqg wkdw wkh pdqdjhu zloo qhyhu yroxqwdulo|
l q v x u hw k hd f f l g h q wu l v nm x v ww rd y r l ge d q n u x s w f | 1K d u pG rffxuv zlwk suredelolw| s+h, A 3
zklfk ghshqgv rq wkh pdqdjhu*v xqrevhuydeoh fduh ohyho h1D vx v x d o /h h{suhvvhv dw wkh vdph




_e 2 A 31 Khqfh/ li wkhuh lv qr prqlwrulqj +vhh ehorz,/ wrwdo vrfldo vxusoxv fdq eh
zulwwhq dv
VZ @ U+L(, L s+h,G  h +614,
<zklfk phdqv wkdw wkh rswlpdo fduh ohyho lv lqghshqghqwo| ri wkh fdslwdo dqg ghew vwuxfwxuh
jlyhq e| 
_R
_eG @4 1L ik d u pG duulyhv/ wkhq wkh up lv khog oldeoh e| wkh frxuw iru gdpdjhv
lq wkh dprxqw ri O1 Zh gr qrw frqvlghu qhjoljhqfh uxohv lq wklv sdshu/ vr wkh up kdv wr
frph xs iru O zkhqhyhu wkh kdup lv grqh1 Zh dvvxph wkdw gdpdjhv kdyh vwulfw sulrulw|
ryhu htxlw|/ exw wkdw ghew lv vhfxuhg dqg lv sulru wr gdpdjhv1 Zh dvvxph wkdw wkh pdqdjhu*v
zhdowk zklfk lv qrw lqyhvwhg lqwr wkh up lv surwhfwhg wkurxjk olplwhg vkduhkroghu oldelolw|1
Qrwh wkdw wkh uvw ehvw lqyhvwphqw ghflvlrq lv wr lqyhvw li dqg rqo| li h{suhvvlrq +614, lv
srvlwlyh1
Lq ylhz ri wkh lqvroyhqf| sureohp/ zh frqvlghu wkuhh oldelolw| uhjlphv=
+l, +Xq0h{whqghg, Vwulfw Oldelolw|= oldelolw| lv qhlwkhu h{whqghg wr wklug sduwlhv qru lv
lqvxudqfh fryhudjh uhtxluhg wr jhw d shuplvvlrq iru wkh surmhfw1 Wklv vlwxdwlrq vhuyhv dv wkh
ehqfkpdun fdvh1
+ll, Ohqghu Oldelolw| zlwkrxw qdqfldo uhvsrqvlelolw|= vwulfw oldelolw| lv h{whqghg wr edqn
fuhglwruv1 Ohqghu oldelolw| grhv qrw h{whqg wr sxeolf fuhglwruv/ vlqfh wudqvdfwlrq frvwv zrxog
eh surklelwlyho| kljk/ dqg vlqfh qrwklqj fdq eh jdlqhg e| h{whqglqj oldelolw| wr sduwlhv wkdw
kdyh qr forvh uhodwlrqvkls wr wkh pdqdjhu1
+lll, Ilqdqfldo Uhvsrqvlelolw|= Dv h{sodlqhg lq wkh lqwurgxfwlrq/ wklv phdqv wkdw wkh
lqyhvwphqw lv shuplwwhg rqo| li wkh pdqdjhu vkrzv surri wkdw G lv ixoo| fryhuhg e| hlwkhu khu
rzq zhdowk/ dq lqvxudqfh frpsdq|/ ru d ohqghu1
Wkxv/ wkh sureohp ri wkh uhjxodwru lv wr fkrrvh h{ dqwh dprqj wkhvh wkuhh oldelolw| uhjlphv
dqg wr ghqh wrwdo oldelolw| sd|phqwv O  31 Lqvxudqfh lv dydlodeoh rq d frpshwlwlyh lqvxudqfh
pdunhw1
Qh{w/ zh wxuq wr wkh srvvlelolw| ri prqlwrulqj1 Li wkhuh lv h{whqghg oldelolw| +ohqghu
oldelolw| ru qdqfldo uhvsrqvlelolw|,/ wkhq wkh pdqdjhu zloo xowlpdwho| ehdu d odujhu iudfwlrq
ri wkh gdpdjhv O wkdq zkdw vkh fdq sd| ehiruh lqvroyhqf| ehfrphv hhfwlyh= vkh zloo kdyh
wr sd| kljkhu ulvn suhpld iru fuhglw ru kljkhu lqvxudqfh suhpld1 Vlqfh wkh fduh ohyho fkrvhq
e| wkh pdqdjhu lv xqrevhuydeoh/ dqg wkh pdqjhu lv h{ srvw surwhfwhg e| olplwhg oldelolw|/ vkh
zrxog fkrrvh wrr orz d ohyho ri fduh frpsduhg wr khu h{ dqwh rswlpdo ohyho1 Wkh pdqdjhu lv
orrnlqj iru d erqglqj ghylfh wr lqfuhdvh wkh fduh ohyho h zkhq vljqlqj frqwudfwv zlwk ohqghuv
dqg lqvxuhuv1 Vxfk d erqglqj ghylfh lv dydlodeoh lq irup ri prqlwrulqj= ohqghuv dqg lqvxuhuv
pd| shuirup hqylurqphqwdo dxglwv rq wkh up wr pdnh vxuh wkdw wkh ohyho ri fduh zulwwhq lqwr
wkh ghew ru lqvxudqfh frqwudfw +hW, lv pdlqwdlqhg1 Wkh kljkhu wkh ohyho ri prqlwrulqj/ wkh
kljkhu wkh suredelolw| wkdw d ghyldwlrq iurp hW lv ghwhfwhg e| edqnv ru lqvxuhuv1 Prqlwrulqj
plwljdwhv wkh prudo kd}dug sureohp/ exw lw kdv d frvw1 Zh uhpdlq djqrvwlf derxw wkh txhvwlrq
zkhwkhu edqnv ru lqvxuhuv duh wkh ehwwhu prqlwruv/ dqg dvvxph iru vlpsolflw| wkdw edqnv dqg
lqvxuhuv kdyh wkh vdph prqlwrulqj whfkqrorj|1 Zh ghqrwh e| p wkh prqlwrulqj frvwv ri edqnv
dqg lqvxudqfh frpsdqlhv/ dqg dvvxph wkdw wkh suredelolw| ri ghwhfwlqj d ghyldwlrq iurp wkh




_E62 ? 3/ t?4 ;p1 Rxu prgho frxog hdvlo|
43dffrpprgdwh iru d glhuhqfh ehwzhhq edqnv* dqg lqvxuhuv* prqlwrulqj whfkqrorj|1 Lq wklv
fdvh/ wkh fdslwdo vwuxfwxuh ghflvlrq zrxog eh lq pdq| fdvhv eldvhg lq idyru ri edqn ghew lq
rughu wr suhvhuyh wkh rswlrq ri fkrrvlqj d fkhdshu edqn prqlwru/ exw txdolwdwlyho| doo uhvxowv
uhpdlq xqfkdqjhg1 63Wr dyrlg grxeoh prudo kd}dug sureohpv/ zh dvvxph wkdw wkh prqlwru
fdq fuhgleo| frpplw wr d ohyho ri dxglwlqj1 Pruhryhu/ zh dvvxph wkdw gxsolfdwlrq ri dxglwlqj
hruwv lv lqh!flhqw/ l1h1 li erwk wkh edqn dqg wkh lqvxudqfh frpsdq| dxglw/ wkhq wkhlu wrwdo
frvwv duh kljkhu wkdq li rqh ri wkh wzr zhuh wr dvvxph doo wkh dxglwlqj1
Li wkh pdqdjhu dqg d wklug sduw| +lqvxuhu ru ohqghu, djuhh xsrq d srvlwlyh ohyho ri prql0
wrulqj/ wkhq wrwdo vrfldo vxusoxv lv
U+L(, L s+h,G h  p +615,
Vlqfh prqlwrulqj frvwv dffuxh dv dgglwlrqdo frvwv/ wkh vxusoxv +615, lv dozd|v rqo| frq0
vwudlqhg h!flhqw dv frpsduhg wr wkh uvw ehvw vxusoxv lq h{suhvvlrq +614,1
71 Dqdo|vlv ri Oldelolw| Uhjlphv
7141 Vwulfw oldelolw|
Lq wklv vhfwlrq/ zh ghprqvwudwh zklfk glvwruwlrqv duh fdxvhg e| wkh lqvroyhqf| sureohp li
wkhuh lv qr h{whqghg oldelolw|1 Iluvw qrwh wkdw wkhuh lv qr glvwruwlrq ehwzhhq sulydwh dqg
sxeolf ghew/ vlqfh ohqghuv ehdu qr ulvn1 Li wkh uhjxodwru fkrrvhv O @ G/ wkhq wkh pdqdjhu*v
remhfwlyh ixqfwlrq lv64
P7u @^ 4s+h,`^U+L(, L(`  H h +714,
zkhuh H @ L  L( lv wkh pdqdjhu*v htxlw| sduwlflsdwlrq1 Zlwkrxw dfflghqw/ wkh pdqdjhu
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s
( vkrzv lpphgldwho| wkdw wkh ghew ohyho lv
wrr kljk/ ehfdxvh ghew lv sulru wr gdpdjhv dqg khqfh wkh sduw ri kdup eruqh e| ylfwlpv lv
wkh kljkhu wkh kljkhu wkh ohyho ri ghew1
Uhfdoo wkdw wkh rswlpdo fdslwdo vwuxfwxuh ghflvlrq uh hfwv wkh wudgh0r ehwzhhq wd{ dg0
ydqwdjhv dqg h{shfwhg qdqfldo glvwuhvv frvwv ri ghew1 Zkloh wklv lv klgghq lq rxu frqyhqlhqw
h{shfwhg ydoxh yduldeoh U/ wklv ehfrphv lpsruwdqw zkhq zh wxuq wr wkh fdslwdo vwuxfwxuh
glvwruwlrqv fuhdwhg e| wkh oldelolw| uxoh1









44Khqfh/ h7u ?h s/ dqg wkh glvwruwlrq lv lqfuhdvlqj lq wkh ohyho ri ghew1 Wklv lv wkh zhoo0
nqrzq olplwhg oldelolw| hhfw= wkh vdihw| ohyho lv wrr orz zkhqhyhu kdup h{fhhgv wkh up*v
vroyhqf|/ dqg wklv lv djjudydwhg e| wkh lqfhqwlyh wr lqfuhdvh wkh ohyhudjh1
Pruhryhu/ wkh pdqdjhu zrxog fohduo| kdyh dq lqfhqwlyh wr ryhulqyhvw= Iurp wkh vrfldo
sodqqhu*v srlqw ri ylhz/ wkh lqyhvwphqw vkrxog rqo| eh xqghuwdnhq li h{suhvvlrq +614, lv
srvlwlyh1 Xqghu vwulfw oldelolw|/ krzhyhu/ wkh pdqdjhu zrxog dozd|v xqghuwdnh wkh surmhfw li
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s
(, L s+hs,G  hs= +717,
Frqglwlrq +717, lv olnho| wr eh vdwlvhg iru surmhfwv zlwk d srvlwlyh prqhwdu| ydoxh U+L
s
(,
L/ dqg d odujh dfflghqw ulvn G1
Qrwklqj zrxog fkdqjh dqg qrwklqj frxog eh jdlqhg e| vhwwlqj OAG / ehfdxvh wkh
pdqdjhu jrhv edqnuxsw dq|zd| li dq dfflghqw kdsshqv166Qrwh wkdw prqlwrulqj sod|v qr uroh
xqghu xq0h{whqghg vwulfw oldelolw|/ ehfdxvh +l, wkh pdqdjhu kdv qr lqfhqwlyh wr lqvxuh wkh
hqylurqphqwdo ulvn dqg +ll, wkh ohqghu grhv qrw fduh derxw wkh ulvn ehfdxvh ghew lv sulru wr
gdpdjhv1 Lw iroorzv wkdw vwulfw oldelolw| rqo| ohdgv wr wrr orz d fduh ohyho dqg wr d glvwruwlrq
lq wkh ghew0htxlw| udwlr/ zkhuhdv wkh ghew vwuxfwxuh uhpdlqv xqdhfwhg1 Zh vxppdul}h=
Sursrvlwlrq 41 Xqghu vwulfw oldelolw|/ wkh fduh ohyho zloo eh wrr orz dqg ohyhudjh zloo eh wrr
kljk1 Lqyhvwphqw lqfhqwlyhv duh glvwruwhg/ dqg wkhuh lv wrr pxfk lqyhvwphqw lqwr surmhfwv
zlwk odujh dfflghqw ulvnv1
7151 Ilqdqfldo Uhvsrqvlelolw|
Xqghu qdqfldo uhvsrqvlelolw| wkh uhjxodwru judqwv shuplvvlrq iru wkh lqyhvwphqw surmhfw li
dqg rqo| li wkh pdqdjhu vkrzv surri wkdw doo gdpdjhv O duh ixoo| fryhuhg1 Wr dqdo|}h wkh
sulydwho| rswlpdo hruw dqg fdslwdo vwuxfwxuh/ zh surfhhg e| glvwlqjxlvklqj fdvhv dffruglqj
wr zkhwkhu wkh pdqjhu kdv hqrxjk zhdowk wr vhoi0lqvxuh +Vhfwlrq 71514, ru qrw +71515,1
715141 Vx!flhqw Zhdowk ri wkh Pdqdjhu
Lq wkh uvw vwhs/ zh orrn dw wkh fdvh zkhuh Z  GU+L
s
(,.L/ l1h1 kdup frxog eh fryhuhg iurp
wkh pdqdjhu*v qhw zhdowk li lqyhvwphqw lv fduulhg rxw rswlpdoo|1 Zh suryh wkdw ixoo oldelolw| lv
wkhq rswlpdo/ O @ G1 Lq wklv fdvh/ qdqfldo uhvsrqvlelolw| dyrlgv qrw rqo| glvwruwlrqv lq wkh
fdslwdo vwuxfwxuh/ exw dovr ohdgv wr wkh uvw ehvw ohyho ri fduh zlwkrxw prqlwrulqj1 Vlqfh erwk
fdslwdo pdunhwv dqg lqvxudqfh pdunhwv duh frpshwlwlyh/ lw lv lq wkh pdqdjhu*v vhoi0lqwhuhvw
wr xvh Z dv d oldelolw| ghsrvlw wr dyrlg wkh prudo kd}dug sureohp1 Vxssrvh wkh pdqdjhu
ghsrvlwv d sduw ri khu zhdowk htxdo wr G.L U+L(,/ vr wkdw vkh fdq ghqlwho| sd| iru wrwdo
gdpdjhv1 Khu remhfwlyh ixqfwlrq lv wkhq wr pd{lpl}h
45P8-
` +h,@U+L(, L s+h,G  h +718,
Khuh/ P8-
` +h, ghqrwhv wkh pdqdjhu*v xwlolw| xqghu qdqfldo uhvsrqvlelolw| li vkh lv zhdowk|1
Vlqfh wklv remhfwlyh ixqfwlrq lv lghqwlfdo wr wkh vrfldo vxusoxv ghqhg lq +614,/ lw iroorzv wkdw
h8-
` @ hs1 Qrwh wkdw wkh ulvn eruqh e| wkh pdqdjhu lv lqghshqghqw ri wkh fdslwdo vwuxfwxuh/ vr
wkdw vkh dovr fkrrvhv wkh h!flhqw ohyho ri ghew1 Reylrxvo|/ wkh pdqdjhu*v h{shfwhg xwlolw| lv
orzhu lq hdfk rwkhu fdvh/ ehfdxvh vkh kdv wr ehdu wkh wrwdo zhoiduh orvv li fdslwdo dqg lqvxudqfh
pdunhwv duh frpshwlwlyh/ dqg li lw lv qrw srvvleoh wr h{whuqdol}h sduw ri wkh kdup wr ylfwlpv1
Zlwkrxw prqlwrulqj/ lw lv fohdu wkdw vkh zrxog fkrrvh h?h s ehfdxvh ri wkh prudo kd}dug
sureohp/ dqg wkdw vkh kdg wr sd| dffruglqjo| kljk lqvxudqfh suhpld ru lqwhuhvw udwhv1 Zlwk
prqlwrulqj/ lw frxog eh srvvleoh wr frpplw wr wkh h!flhqw fduh ohyho hs/e x wv k hz r x o gk d y h
wr dgglwlrqdoo| ehdu wkh prqlwrulqj frvwv p1 Khqfh/ qdqfldo uhvsrqvlelolw| ohdgv wr d uvw
ehvw zlwkrxw prqlwrulqj zkhqhyhu wkh pdqdjhu*v lqlwldo zhdowk lv vx!flhqwo| kljk1
715151 Orz Zhdowk ri wkh Pdqdjhu
Lq wkh vhfrqg vwhs/ zh wxuq wr wkh pruh lqwhuhvwlqj fdvh zkhuh Z?G U+L
s
(,.L1D u v w
srlqw wr qrwh lv wkdw wkh rswlpdo fdslwdo dqg ghew vwuxfwxuh lv fkrvhq lqghshqghqwo| ri wkh
pdqdjhu*v zhdowk Z/ ehfdxvh wkh wrwdo oldelolw| ulvn lv dozd|v O/ dqg fdqqrw eh uhgxfhg e|
lqfuhdvlqj wkh ohyho ri +sxeolf, ghew1 Wkh fuxfldo srlqw lv khqfh zkhwkhu wkh pdqdjhu suhihuv
wr eh prqlwruhg ru qrw1
+l, Qr prqlwrulqj1 Iluvw vxssrvh wkh pdqdjhu fkrrvhv h zlwkrxw ehlqj prqlwruhg1 Wr
plqlpl}h wkh prudo kd}dug sureohp/ lw lv djdlq lq wkh pdqdjhu*v vhoi0lqwhuhvw wr ghsrvlw
khu wrwdo zhdowk/ vr wkdw wkh lqvxuhu ru edqn +khqfhiruwk lqvxuhu iru vkruw, kdv wr sd| rqo|
O.LU+L
s
(,Z li dq dfflghqw kdsshqv167Wklv lpsolhv wkdw wkh lqvxuhu uhtxluhv dq lqvxudqfh
suhplxp u li lwv sduwlflsdwlrq frqvwudlqw lv wr vdwlvhg1 Zh zloo ghwhuplqh u ehorz= u ghshqgv
rq wkh htxloleulxp/ exw lw lv sduw ri wkh lqlwldo frqwudfw/ dqg khqfh douhdg| jlyhq zkhq wkh











ehfdxvh wkh djhqf| frvwv duh plqlpl}hg zkhq wkh frqwudfw vshflhv wkdw wkh pdqdjhu*v
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s
(,.Z  H  +4 . u,L
s
( ?G 1 Wkh lqvxudqfh suhplxp u lv















46Fohduo|/ d fdslwdo vwuxfwxuh fkrlfh ri L
s
( pd{lpl}hv wkh pdqdjhu*v qhw zhdowk1
Zh qrz dqdo|}h li ixoo oldelolw| lv dovr rswlpdo li wkh pdqdjhu kdv orz zhdowk1 Vhwwlqj








Wkh pdqdjhu*v sd|r ixqfwlrq +71;, vkrzv wkdw wkh pdqdjhu zrxog dfwxdoo| suhihu wr
fkrrvh hs lqvwhdg ri h8-
 ehfdxvh/ lq h{shfwdwlrq/ vkh kdv wr ehdu wrwdo gdpdjhv1 Qrwh wkdw
qrwklqj zrxog fkdqjh li wkh pdqdjhu ghflghg wr lqvxuh khuvhoi lqvwhdg ri dvnlqj wkh ohqghu
wr fryhu khu lqvroyhqf| ulvn= dv ehiruh/ vkh zrxog lqyhvw khu wrwdo zhdowk dv d ghgxfwleoh/
dqg wkh lqvxudqfh suhplxp zrxog kdyh wr ixooo wkh lqvxuhu*v sduwlflsdwlrq frqvwudlqw1 Wkxv/
wkhuh lv qr glhuhqfh ehwzhhq fryhudjh wkurxjk ohqghuv ru lqvxudqfh frpsdqlhv/ gxh wr wkh
idfw wkdw lq erwk fdvhv/ wkh pdqdjhu suhihuv wr ghsrvlw doo ri khu zhdowk Z dv d erqg zklfk
lv odvw li kdup G rffxuv1
Wkhuhiruh/ li lw zhuh hyhu rswlpdo iru wkh pdqdjhu qrw wr lqfoxgh prqlwrulqj lq wkh lqlwldo
frqwudfw/ rxu prgho zrxog h{dfwo| uhsolfdwh wkh zhoo0nqrzq uhvxow irxqg e| Slwfkirug +4<<8,=
wkh pdqdjhu*v ohyho ri fduh zrxog eh ghfuhdvlqj lq O zkhqhyhu O fdqqrw ixoo| eh fryhuhg
rxw ri wkh pdqdjhu*v zhdowk1 Lq wklv fdvh/ wkh gdpdjhv wkdw pd{lpl}h vrfldo zhoiduh duh
O @ Z . U+L
s
(, L?G 1 Khqfh/ uhgxfhg oldelolw| +O?G , zrxog eh rswlpdo1
Wkh lqwhuhvwlqj srlqw/ krzhyhu/ lv wkdw rqfh wkh srvvlelolw| ri vdihw| prqlwrulqj lv wdnhq
lqwr dffrxqw/ wklv vlwxdwlrq lv qrw wkh uhohydqw rqh1 Dv zh zloo dujxh qh{w/ wklv wudgh0r lv
wkhq sxuho| k|srwkhwlfdo vlqfh wkh djhqf| frvwv ri prqlwrulqj fdq eh uhgxfhg wr dq duelwudulo|
vpdoo dprxqw/ surylghg wkh frqwudfw zlwk wkh prqlwru +lqvxudqfh ru edqn ohqghu, lv rswlpdoo|
ghvljqhg1
+ll, Prqlwrulqj1 Qrz vxssrvh wkh pdqdjhu suhihuv wr eh prqlwruhg1 Ohw h8-
6 eh wkh
rswlpdo fduh ohyho lq wklv fdvh1 Reylrxvo|/ lw lv lq wkh pdqdjhu*v vhoi0lqwhuhvw wr djuhh xsrq
d ordq frqwudfw zkhuh vkh orvhv doo khu prqh| zkhqhyhu d ghyldwlrq iurp h8-
6 lv ghwhfwhg/
ehfdxvh wklv lv wkh fkhdshvw zd| ri lpsohphqwlqj wkh ghvluhg fduh ohyho1 Pruhryhu/ wkh
pdqdjhu zrxog olnh wr frpplw wr wkh fduh ohyho h8-
6 zklfk plqlpl}hv wkh wrwdo frvwv eruqh
e| khu dqg wkh fuhglwru +ru dq lqvxuhu,1
Iru wkh iroorzlqj dqdo|vlv/ zh frqvlghu rqo| rqh fodvv ri lqvxudqfh frqwudfwv/ zklfk wdnhv
lqwr dffrxqw wkh hruw lqfhqwlyhv ri wkh pdqdjhu1 Wklv fodvv ri frqwudfwv zklfk/ dv zloo eh
vkrzq/ lqfoxghv wkh rswlpdo frqwudfw/ fdq eh fkdudfwhul}hg dv iroorzv=
+l, Wkh pdqdjhu lv dxglwhg zlwk vrph suredelolw| t zklfk ghshqgv rq wkh prqlwrulqj
h{shqglwxuh p/ t+p,1
+d, Li wkh pdqdjhu lv fdxjkw ghyldwlqj iurp wkh frqwudfwxdo hruw ohyho h8-
6 /l 1 1 hl iw k h
pdqdjhu fkrrvhv h?h 8-
6 / wkhq vkh orvhv hyhu|wklqj 0 wklv lv wkh kduvkhvw srvvleoh
47sxqlvkphqw xqghu olplwhg oldelolw|1
+e, Li wkh pdqjhu lv irxqg frpsoldqw zlwk wkh vdihw| vwdqgdug/ h  h8-
6 / wkhq wkh
pdqdjhu uhfhlyhv d erqxv sd|phqw ri  A 31
+ll, Li dq dfflghqw rffxuv/ wkh pdqdjhu orvhv djdlq hyhu|wklqj1
+lll, Li qr dfflghqw rffxuv dqg wkh pdqdjhu lv qrw prqlwruhg/ wkh pdqdjhu sd|v dq lqvxudqfh
suhplxp uW dqg nhhsv wkh uhpdlqghu1 uW lv lq sulqflsoh ghwhuplqhg dv lq +71:,/ exw
k d vw rw d n hl q w rd f f r x q ww k he r q x vs d | p h q wW li wkh pdqjhu lv prqlwruhg dqg irxqg
frpsoldqw1 Wkh dfwxduldoo| idlu lqvxudqfh suhplxp/ dvvxplqj wkdw wkh pdqdjhu zloo


















Zlwk wklv frqwudfw/ zh fdq qh{w wxuq wr wkh pdqdjhu*v lqfhqwlyhv1
Wkh pdqdjhu jdlqv qrwklqj e| fkrrvlqj hAh 8-
6 /v rh8-
6 zloo eh wkh pdqdjhu*v fkrlfh ri
hruw li wkh pdqdjhu frpsolhv=
h8-













Ohw h +iru ylrodwlrq, ghqrwh wkh pdqdjhu*v fkrlfh ri hruw li lw sd|v r wr ghyldwh/ l1h1
h lv wkh ehvw ghyldwlrq srolf|/ zklfk lq wxuq ghshqgv rq uW1W k d wl v /h pd{lpl}hv=
h @d u jp d {
q



































 h p rwkhuzlvh
+7145,
Wkh lqfhqwlyh frpsdwlelolw| frqglwlrq iru wkh pdqdjhu jxdudqwhhlqj wkdw vkh dfwxdoo|
suhihuv h8-
6 ryhu h fdq eh zulwwhq dv
h8-




















Wkh lqfhqwlyh frqglwlrq +7146, ghwhuplqhv wkh plqlpxp ghwhfwlrq suredelolw| t+p, +ohdg0
l q jw rf r u u h v s r q g l q jf r v w vr ip, vxfk wkdw h8-
6 lv suhihuuhg e| wkh pdqdjhu1 Lqhtxdolw| +7146,
vkrzv wkdw lw lv wkh pruh olnho| wkdw prqlwrulqj lv fkrvhq/ +l, wkh pruh h!flhqw wkh prqlwru0
lqj whfkqrorj| +wkh kljkhu t+p, iru jlyhq p,/ +ll, wkh kljkhu wkh pdqdjhu*v zhdowk dqg wkh
surmhfw*v uhwxuq/ dqg +lll, wkh orzhu wkh lqvxudqfh suhplxp uhtxluhg wr ixooo wkh lqvxuhu*v
sduwlflsdwlrq frqvwudlqw1
48Sursrvlwlrq 5 +Rswlpdo Lqvxudqfh Frqwudfw,1 Vxssrvh wkh pdqdjhu*v zhdowk lv orz/
Z?G U+L
s
(,.L1 Wkhq wkh rswlpdo frqwudfw xqghu qdqfldo uhvsrqvlelolw| zloo eh vxfk
wkdw=























61 Wkh rswlpdo prqlwrulqj suredelolw| t+p, dqg prqlwrulqj frvwv p f d qe hf k r v h qd u e l 0
wudulo| forvh wr }hur/ t+p,  3 dqg p  31
Surri= Vhh wkh Dsshqgl{1
Zlwk wklv rswlpdo frqwudfw/ zh fdq lpphgldwho| frqfoxgh wkdw qdqfldo uhvsrqvlelolw|
frphv duelwudulo| forvh wr wkh uvw ehvw doorfdwlrq1 Qrwh wkdw wkh pdqdjhu dozd|v fkrrvhv
wkh sulydwho| rswlpdo ohyho ri fduh li vkh suhihuv wr eh prqlwruhg1 Zlwk wkhvh lqvljkwv/ wkh
iroorzlqj uhvxow lv lpphgldwh=
Sursrvlwlrq 6 +Rswlpdo Oldelolw| Uxoh,1 Wkh rswlpdo oldelolw| uhjlph lv ixoo oldelolw|/
O @ G1 Wklv oldelolw| uxoh zloo dozd|v dfklhyh wkh uvw ehvw doorfdwlrq dv orqj dv upv
fkrrvh wkh rswlpdo lqvxudqfh frqwudfw odlg rxw lq Sursrvlwlrq 51
Sursrvlwlrq 6 lv dq lpphgldwh frqvhtxhqfh ri wkh idfw wkdw wkh rswlpdo frqwudfw fdq
frph duelwudulo| forvh wr wkh uvw ehvw doorfdwlrq/ h8-
6 @ hW1 Exw wkhq/ vlqfh h8-
6 lv vwulfwo|
lqfuhdvlqj lq O/ wkh fkrlfh ri O vkrxog eh vxfk wkdw h8-
6 @ hW lv fkrvhq1 Wklv lv suhflvho|
wkh fdvh li O @ G/ l1h1 li wkh frxuw ghflghv rq ixoo oldelolw|/ vlqfh wkhq wkh pdqjhu*v remhfwlyh
ixqfwlrq xqghu wkh rswlpdo frqwudfw frlqflghv mxvw zlwk wkh pd{lpl}dwlrq ri wkh vrfldo vxusoxv1
Zh zlvk wr hpskdvl}h wkdw lw lv h{dfwo| wkh erqxv sd|phqw wkdw doorzv iru d uvw ehvw hyhq
zlwk srvlwlyh prqlwrulqj frvwv dqg olplwhg zhdowk1
Dqrwkhu srlqw wr qrwh lv wkdw lw fdq qhyhu eh d vxejdph shuihfw vwudwhj| iru wkh pdqdjhu
wr vljq dqg ylrodwh d prqlwrulqj frqwudfw/ ehfdxvh khu h{shfwhg xwlolw| lv vwulfwo| orzhu wkdq
zlwkrxw prqlwrulqj +wkh rqo| dgydqwdjh ri ehlqj prqlwruhg lv wkh srvvlelolw| wr fuhgleo|
frpplw wr hu,1 Khqfh/ rqo| h8-
 dqg h8-
6 duh srvvleoh hruw ohyhov lq d vxejdph shuihfw







zkhuh p lv wkh plqlpdo prqlwrulqj ohyho wkdw ixooov Lqhtxdolw| +7146, deryh1 Lw iroorzv
wkdw/ lq fdvh ri sulydwh ghew/ wkh pdqdjhu fkrrvhv prqlwrulqj li
49s+h8-
6 ,O . h8-
6 . p  s+h8-
 ,O . h8-
 +714:,
Zh fdq vxppdul}h wkh qglqjv rq qdqfldo uhvsrqvlelolw| dv=
Sursrvlwlrq 71 +l, Li Z  G .L U+L
s
(,/ wkhq wkh uvw ehvw fdq eh uhdfkhg li wkh oldelolw|
uhjlph lv qdqfldo uhvsrqvlelolw| dqg li wkh uhjxodwru fkrrvhv O @ G1
+ll, Li Z?G . L  U+L
s
(,/ wkhq wkh uvw ehvw fdq eh uhdfkhg li wkh oldelolw| uhjlph lv
qdqfldo uhvsrqvlelolw| dqg li wkh uhjxodwru fkrrvhv O @ G1 Xqghu wkh rswlpdo doorfdwlrq/ wkh
rswlpdo lqvxudqfh frqwudfw ri Sursrvlwlrq 5 lv fkrvhq dqg wkh up zloo eh prqlwruhg zlwk dq
duelwudu| vpdoo suredelolw| t dqg qhjoljleoh prqlwrulqj frvwv p1
7161 Ohqghu Oldelolw|
Qrz frqvlghu wkh hhfw ri ohqghu oldelolw| wkdw lv qrw edfnhg xs e| wkh uhtxluhphqw wr suryh
pdqgdwru| fryhudjh/ luuhvshfwlyh ri wkh qdqfldo vwuxfwxuh1 Iru wkh uhdvrqv h{sodlqhg deryh/
zh dvvxph wkdw ohqghu oldelolw| h{whqgv rqo| wr edqn fuhglwruv/ qrw wr sxeolf fuhglwruv1 Uh0
fdoo wkdw wkh h!flhqw ghew vwuxfwxuh fkrlfh zrxog eh wr suhihu edqn ghew zkhqhyhu f?31
Pruhryhu/ edqn ghew frxog eh vrfldoo| suhihudeoh li zh doorzhg iru wkh srvvlelolw| wkdw wkh
edqn*v prqlwrulqj whfkqrorj| pljkw eh vxshulru wr wkdw ri lqvxudqfh frpsdqlhv1 Wkh fdslwdo
vwuxfwxuh ghflvlrq zloo qrz eh glvwruwhg ehfdxvh ri wkh xqhtxdo wuhdwphqw ri sulydwh dqg
sxeolf ghew= Rqo| edqn qdqfhg upv kdyh wr ixoo| lqwhuqdol}h wkh hqylurqphqwdo ulvn1 Wzr
glvwruwlrqv fdq hphujh= uvw/ sxeolf ghew upv zloo xvh wrr pxfk ghew dqg h{huflvh wrr olwwoh
fduh ehfdxvh ri wkh odfnlqj lpsrvlwlrq ri vrfldo frvwv1 Vhfrqg/ vrph upv zklfk vkrxog xvh
edqn ghew ehfdxvh ri f?3 zloo qrz qg lw sulydwho| rswlpdo wr vzlwfk wr sxeolf ghew wr iuhh
ulgh rq +sduwv ri, wkh vrfldo frvwv ri wkhlu dfwlylwlhv1 Wklv lv wkh ghew vwuxfwxuh eldv ri ohqghu
oldelolw|1
69
Vxssrvh wkh up frqwlqxhv wr xvh edqn ghew lq vslwh ri wklv kdqglfds1 Wkhq hyhu|wklqj
lv lghqwlfdo wr qdqfldo uhvsrqvlelolw|= wkh pdqdjhu xvhv khu lqlwldo zhdowk dv ghgxfwleoh/ dqg
fkrrvhv h8-
6 +vlqfh wkh rswlpdo prqlwrulqj frqwudfw lv dozd|v ehwwhu iru wkh pdqdjhu,1
Rq wkh rwkhu kdqg/ li wkh up xvhv sxeolf ghew/ lwv remhfwlyh ixqfwlrq lv wkh vdph dv xqghu
vwulfw oldelolw| rqo|/ ehfdxvh oldelolw| lv qrw h{whqghg wr wklug sduwlhv1 Wkhuhiruh/ dv orqj dv wkh
frvw dgydqwdjh ri edqn ghew f lv vpdoo/ wkh srvvlelolw| wr hydgh oldelolw| e| fkrrvlqj glvshuvhg
sxeolf ghew zloo grplqdwh/ dqg wkh rxwfrph lv frpsdudeoh wr vwulfw oldelolw|1
Wr vxppdul}h/ zklfk ri wkh wzr ghew dowhuqdwlyhv wkh pdqdjhu suhihuv ghshqgv rq wkh
frvw glhuhqfh ehwzhhq edqn dqg sxeolf ghew/ l1h1 rq f1Z h q g =
Sursrvlwlrq 81 Zlwk ohqghu oldelolw|/ wkh fdslwdo vwuxfwxuh zloo eh eldvhg lq idyru ri sxeolfo|
 rdwhg ghew1
4:+l, Li edqn ghew lv pruh h{shqvlyh +l1h1 li f lv srvlwlyh, ru li wkh frvw dgydqwdjh ri edqn ghew
lv uhodwlyho| vpdoo +l1h1 li f lv qhjdwlyh exw forvh wr }hur,/ wkhq sxeolf ghew lv dozd|v suhihuuhg
dqg wkh vdph glvwruwlrqv dv xqghu vwulfw oldelolw| dulvh= xqghusurylvlrq ri fduh/ ryhuohyhudjh/
dqg ryhulqyhvwphqw1
+ll, Li edqn ghew lv vxevwdqwldoo| ohvv frvwo|/ f?3 dqg wkh ydoxh ri f lv odujh/ wkhq edqn
ghew zloo eh suhihuuhg dqg wkh uvw ehvw fdq eh dfklhyhg/ dv xqghu qdqfldo uhvsrqvlelolw|1
Vlqfh zh duh qrw vwdwlqj d irupdo surri ri Sursrvlwlrq 8/ zh zdqw wr dw ohdvw dsshqg d
vrolg lqwxlwlrq krz wklv qglqj fdq eh suryhq1 Vxssrvh edqn ghew lv wkh pruh dwwudfwlyh
vrxufh ri qdqflqj/ l1h1 f?31L qh f r q r p l fw h u p v /v l q f hw k hf k r l f hr is x e o l fg h e wh  h f w l y h o |
uhlqvwdwhv wkh vwulfw oldelolw| uhjlph/ wklv jlyhv wkh pdqdjhu d iuhh sxw rswlrq r qds d u wr i
wkh gdpdjhv/ qdpho| wkh iudfwlrq wkdw lv qrw fryhuhg e| wkh oltxlgdwlrq surfhvv ri wkh up
diwhu fuhglwruv duh sdlg r/ U+L(,L1 Vlqfh rswlrq wkhru| whoov wkdw vxfk dq rswlrq lv dozd|v
ydoxdeoh/ wkh pdqdjhu zloo xvh lw dv orqj dv wkh xvh ri wklv rswlrq lv qrw wrr frvwo|1 Wklv lv
h { s u h v v h gl qS u r s r v l w l r q8 1
7171 Frpsdulvrq ri wkh Oldelolw| Uxohv
Wkh pdlq uhvxow ri rxu dqdo|vlv lv wkdw qdqfldo uhvsrqvlelolw| hlwkhu ohdgv wr wkh uvw ehvw
doorfdwlrq ru frphv duelwudulo| forvh wr wkdw li wkh uhjxodwru uhtxluhv ixoo oldelolw|/ O @ G1
Wklv qglqj lv vwulnlqjo| glhuhqw iurp wkh ylhz khog e| wkh sursrqhqwv ri uhgxfhg oldelolw|/
O?G / +iru wkhvh sursrqhqwv/ vhh wkh uhihuhqfhv lq Vhfwlrq 415,1 Wklv glhuhqfh lv h{sodlqhg
e| wkh idfw wkdw rxu frqwudfw sursrvhv wkh rswlpdo frpelqdwlrq ri vwlfn0dqg0fduurw hohphqwv/
ru ri frqwudfw shqdowlhv dqg erqxv sd|phqwv lq uhvsrqvh wr wkh qglqjv ri wkh prqlwrulqj=
Wkh sursrqhqwv ri uhvwulfwhg oldelolw| dujxh wkdw lq wkh suhvhqfh ri djhqf| frvwv/ wkh wudgh0r
ehwzhhq lpsurylqj wkh ulvn lqwhuqdol}dwlrq +e| lqfuhdvlqj O wrzdug G, dqg wkh ulvlqj djhqf|
frvwv ohdgv wr dq lqwhuqdo rswlpxp1 Lq rxu prgho/ vdihw| prqlwrulqj lv lqwurgxfhg/ dqg zh
vkrz wkdw zlwk wkh rswlpdo frqwudfw/ doprvw qr djhqf| frvwv p +iru prqlwrulqj wkh pdqdjhu,
duh uhtxluhg1 Lw iroorzv wkdw ixoo oldelolw| +O @ G,l vr s w l p d o 1
E| frqwudvw/ erwk vwulfw oldelolw| dorqh dqg ohqghu oldelolw| ohdg wr glvwruwlrqv= Wkh olplwhg
oldelolw| hhfw lv suhvhqw xqghu vwulfw oldelolw|/ exw dovr/ dv glvfxvvhg lq wkh odvw vxevhfwlrq/
xqghu ohqghu oldelolw|/ dw ohdvw dv orqj dv edqnv duh qrw vxevwdqwldoo| pruh frvw h!flhqw1 Wklv
ohdgv wr xqghusurylvlrq ri fduh/ wr ryhuohyhudjh/ dqg wr ryhulqyhvwphqw1
Ilqdoo|/ zh fdq frpsduh wkh uhodwlyh lqh!flhqflhv fdxvhg e| vwulfw oldelolw| dqg ohqghu
oldelolw|1 Lq idfw/ wkh uhodwlyh udqnlqj ehwzhhq vwulfw oldelolw| dqg ohqghu oldelolw| lv dpeljxrxv1
Rq wkh rqh kdqg/ iru upv zklfk suhihu edqn ghew xqghu erwk uhjlphv/ h!flhqf| lv lpsuryhg
wkurxjk ohqghu oldelolw| ehfdxvh wkh| duh qrz lqwhuqdol}lqj wkh hqylurqphqwdo ulvn lq wkhlu
lqyhvwphqw dqg fduh ghflvlrqv1 Rq wkh rwkhu kdqg/ iru upv zklfk suhihu edqn ghew xqghu
vwulfw oldelolw| exw duh lqgxfhg wr vzlwfk wr sxeolf ghew/ h!flhqf| zloo ghwhulrudwh ehfdxvh
wkh hqylurqphqwdo ulvn zloo vwloo rqo| eh sduwldoo| lqwhuqdol}hg/ dqg wkhuh zloo eh dq dgglwlrqdo
4;orvv iurp xvlqj d ohvv suhihudeoh fdslwdo vwuxfwxuh1 Ilqdoo|/ upv suhihuulqj sxeolf ghew xqghu
erwk uhjlphv zloo vhh qr fkdqjh lq wkhlu lqfhqwlyhv1
81 Frqfoxvlrq
Zh frpsduhg qdqfldo uhvsrqvlelolw|/ vwulfw oldelolw| zlwkrxw h{whqvlrq/ dqg ohqghu oldelolw|
lq d prgho zkhuh wkh pdqdjhu fdq qdqfh wkh surmhfw wkurxjk htxlw| +rxw ri khu zhdowk,/
sxeolfo|  rdwhg ghew dqg edqn ghew1 Ohqghuv dqg lqvxuhuv fdq shuirup dxglwv wr plwljdwh
wkh prudo kd}dug sureohp zlwk uhvshfw wr wkh pdqdjhu*v hruw1
Zh ghprqvwudwh wkdw qdqfldo uhvsrqvlelolw| lv vxshulru wr hdfk rwkhu uhjlph1 Xqghu
qdqfldo uhvsrqvlelolw|/ wkh h!flhqw fduh ohyho lv fkrvhq/ dqg wkh djhqf| frvwv ri prqlwrulqj
fdq eh uhgxfhg wr d qhjoljleoh txdqwlw|/ li frqwudfwv duh rswlpl}hg1 Wkh vrfldo zhoiduh fdq
wkhq dwwdlq wkh uvw ehvw1
Wkhuh duh wkuhh gulylqj irufhv ehklqg rxu qglqjv1 Iluvw/ wkh pdqdjhu yroxqwdulo| lqyhvwv
khu wrwdo zhdowk dv ghgxfwleoh dqg lqvxudqfh suhplxp wr uhgxfh djhqf| frvwv1 Vhfrqg/ qdq0
fldo uhvsrqvlelolw| dyrlgv glvwruwlrqv lq wkh fdslwdo vwuxfwxuh1 Wklug/ wkh djhqw fkrrvhv wkh
rswlpdo prqlwru lqghshqghqwo| ri wkh fdslwdo vwuxfwxuh1 Li sduwldo oldelolw| lv dssolhg lqvwhdg/
glvwruwlrqv lq wkh fdslwdo ru ghew vwuxfwxuh duh lqhylwdeoh= wkh orzhu wkh ohyho ri h{whqghg
oldelolw|/ wkh kljkhu wkh eldv wrzdugv ghew lqvwhdg ri htxlw|1 Krzhyhu/ wkh kljkhu wkh ohyho ri
ohqghu oldelolw|/ wkh kljkhu wkh lqfhqwlyh wr vxevwlwxwh edqn fuhglwv e| sxeolfo|  rdwhg ghew1
Wkhvh glvwruwlrqv wrjhwkhu zlwk zhoo ghyhorshg prqlwrulqj whfkqrorjlhv ohdg wr wkh frqfoxvlrq
wkdw qdqfldo uhvsrqvlelolw| lv uhihudeoh1
Fhuwdlqo|/ rqh pd| uhpdlq vnhswlfdo zkhwkhu wkh uhgxfwlrq ri prqlwrulqj frvwv wr dq
duelwudulo| vpdoo dprxqw lv srvvleoh lq sudfwlfh1 Lq rxu ylhz/ wklv ihdwxuh ri wkh rswlpdo frq0
wudfw qrqhwkhohvv fdswxuhv dq lpsruwdqw dvshfw ri wkh uhdolw| ri hqylurqphqwdo dxglwv= Vlqfh
upv vr riwhq yroxqwdulo| hqjdjh lq frqwudfwv zlwk wkhlu lqvxuhuv zkhuh wkh| duh urxwlqho|
prqlwruhg/ wkh| ghprqvwudwh e| uhyhdohg suhihuhqfhv wkdw lq sudfwlfh/ wkh ehqhw ri lpsoh0
phqwlqj wkh h!flhqw fduh ohyho w|slfdoo| pruh wkdq grplqdwhv wkh dgglwlrqdo djhqf| frvwv ri
frqwlqxrxv vdihw| prqlwrulqj1
4<Dsshqgl{
Surri ri Sursrvlwlrq 51
Vlqfh wkh lqvxudqfh pdunhw lv frpshwlwlyh/ iru hdfk fkrlfh ri erqxv W wkh frpshwlwlyh
+ru idlu, suhplxp uW zloo eh vxfk wkdw wkh pdqdjhu h{shfwv d vxusoxv/ frqglwlrqdo rq wkhh
ehlqj qr dfflghqw/ ri
E @ U+L
s















Khqfh wkh pdqdjhu pd{lpl}hv/ luuhvshfwlyh ri wkh fkrlfh ri W>
h @d u jp d { + 4 s+h,,+4 t+p,,E h= +814,
Wkh vroxwlrq ri +814, lv h8-
6 1F r q v l g h u w k h q h1l i W lv fkrvhq dv lq +7148,/ wkhq uW
dv lq +7147,/ khqfh wkh pdqdjhu uhwdlqv }hur li qrw dxglwhg dqg wkhuh lv qr dfflghqw1 Dv d
frqvhtxhqfh/ h pd{lpl}hv
h @d u jp d {ih  pj>
khqfh wkh ehvw ghyldwlrq vwudwhj| lv wr fkrrvh wkh orzhvw ihdvleoh hruw1 Wkhuhiruh/ dq|
prqlwrulqj srolf| zklfk jlyhv wkh pdqdjhu d srvlwlyh sd|r l h8-
6 lv fkrvhq1 Exw wklv lv wkh
fdvh vlqfh EA31 Lw uhpdlqv wr fkrrvh wkh rswlpdo W1F r q v l g h ud o os d l u v+t>W, vxfk wkdw













Khqfh doo sdluv +t>W, zkhuh wkh surgxfw t  W lv htxdo wr wkh UKV ri +815, zloo pdnh
vxuh wkdw wkh pdqdjhu suhihuv wkh uvw ehvw fduh ohyho hW ryhu dq| rwkhu fduh ohyho1 Exw wkhq
frqvlghu d vhtxhqfh zkhuh W $4 =d o os d l u v+t>W, vdwlvi|lqj +815, dorqj wklv vhtxhqfh pxvw
kdyh dv olplw srlqw= t $ 31 Lw iroorzv wkdw li t fdq eh fkrvhq duelwudulo| forvh wr }hur/ wkhq
w k hp r q l w r u l q jf r v w vf d qe hf k r v h qd u e l w u d u l o |f o r v hw r} h u r 1W k x v /l qw k ho l p l ww k hr s w l p d o
fduh ohyho h8-
6 zloo eh wkh pd{lpl}hu ri
h8-




(,  L  s+h,G  h
r
dqg khqfh h8-
6 $ hW dv W $4 / vr wkh uvw ehvw doorfdwlrq fdq eh dfklhyhg1
53Qrwhv
41 +4, Vhh Vxpphuv +4<;6,/ Vfkzduw} +4<;8, dqg Vkdyhoo +4<;9,1 Ehdug +4<<3, dqg Srvh|
+4<<6, h{whqg wkh glvfxvvlrq wr fduh frvwv wkdw uhgxfh wkh fryhudjh ri wkh ghihqgdqw
dqg Nruqkdxvhu dqg Uhyhv} +4<<3, glvfxvv wkh sureohp ri pxowlsoh wruwihdvruv1
+5, Ulqjohe dqg Zljjlqv +4<<3, lqghhg qg wkdw upv dwwhpsw wr dyrlg oldelolw| e|
vklhoglqj dvvhwv wkurxjk glyhvwlwxuh1 Wkhlu dqdo|vlv vxjjhvwv wkdw wkh lqfhqwlyh wr dyrlg
oldelolw| ohg wr d 53( lqfuhdvh lq wkh qxpehu ri vpdoo frusrudwlrqv ehwzhhq 4<9: dqg
4<;3> vhh dovr Zljjlqv dqg Ulqjohe +4<<5, iru d wkhruhwlfdo dqdo|vlv1
+6, Vhh h1j1 Vkdyhoo +4<;:,1
+7, Vwulfw oldelolw| zlwkrxw h{whqghg oldelolw| phdqv wkdw qr rwkhu sduw|/ olnh ohqghuv/
dvvxphv oldelolw| lq wkh fdvh ri lqvroyhqf|1
+8, Wklv glvwlqfwlrq kdv uhfhlyhg d orw ri dwwhqwlrq uhfhqwo| lq wkh wkhru| ri frusrudwh
qdqfh lq wkh zdnh ri wkh wuhqg ri qdqfldo pdunhwv wrzdug gluhfw sodfhphqwv ri ghew1
Vhh h1j1 Gldprqg +4<<4,/ Udmdq +4<<5,/ Fkhppdqxu dqg Ixojklhul +4<<7, dqg Erowrq
dqg Vfkduivwhlq +4<<9,1
+9, Edvlfdoo|/ lq X1V1 edqnuxswf| surfhhglqjv/ fodlpv ri wkh Hqylurqphqwdo Surwhfwlrq
Djhqf| +HSD, iru wkh fohdq0xs ri wr{lf surshuw| duh udqnhg dv dgplqlvwudwlyh h{shqvhv1
Wkdw lv/ wkh| duh mxqlru wr vhfxuhg fodlpv/ exw vhqlru wr doo xqvhfxuhg fodlpv> vhh lq
uh1 Fkdwhdxjd| Frusrudwlrq <<7 I15g <<: +5qg Flufxlw Frxuw 4<<4,> lq uh1 Khplqjzd|
Wudqvsruw/ Lqf1/ <<6 I15g <48 +4vw Flufxlw Frxuw, dqg Shqqv|oydqld yv1 Frqur|/q r 1
<6065;7 +6ug Flufxlw Frxuw 4<<7,1
+:, Er|hu dqg Odrqw dqdo|}h d ulfk prgho wkdw frqvlvwv ri wzr shulrgv dqg prudo
kd}dug +zlwk uhvshfw wr fduh, dv zhoo dv dgyhuvh vhohfwlrq +zlwk uhvshfw wr wkh h{shfwhg
uhyhqxh,1 Wr pdnh rxu srlqw/ krzhyhu/ wkh wudgh0r ehwzhhq lqwhuqdol}dwlrq dqg djhqf|
frvwv zlwk wkh frqfoxvlrq ri oldelolw| ehorz kdup lv wkh prvw lpsruwdqw uhvxow1
+;, Wkrxjk Er|g dqg Lqjehupdq irfxv rq sxufkdvhuv ri lqsxwv/ wkhlu dqdo|vlv lv pruh
jhqhudo1
+<, Vhh Er|g dqg Lqjehupdq +4<<9,1 Hqguhv dqg Oÿghnh +4<<;, ghulyh dujxphqwv iru
sduwldo oldelolw| lq d vrphzkdw glhuhqw hqylurqphqw1
+43, Vhh h1j1 Qhzpdq dqg Zuljkw +4<<5, dqg Ghprxjlq dqg Ioxhw +4<<<,1 Vkdyhoo
+4<<:, ghprqvwudwhv wkdw wkh rswlpdo ohyho ri h{whqghg oldelolw| pljkw zhoo eh deryh
wrwdo kdup +sxqlwyh gdpdjhv, li wkh sulqflsdo kdv wkh edujdlqlqj srzhu1
+44, Lq d glhuhqw frqwh{w/ Jrpshuv dqg Ohuqhu +4<<<, uhsruw wkdw frqfhuqv derxw
oldelolw| suhyhqw olplwhg sduwqhuv lq yhqwxuh fdslwdo upv wr iroorz forvho| wkhlu lqyhvw0
phqw1
+45, 75 XVF <934+53,+D,1
+46, Sxeolvkhg dw 8: Ihg1 Uhj1 4;/ 677 dqg irxqg lq 73 F1I1U1 ¢ 633144331
+47, Lq uh1 Nhooh| y1 HSD1 Vhh dovr Exhqwh hw1do +4<<9,/ dqg Skloolsv +4<<9,1
54+48, Vhh h1j1 lq uh1 W1S1Orqj Fkhplfdo/ Lqf1 78 E1U15:; +XV Edqnuxswf| Frxuw
Q1G1 Rklr 4<;8,> XV y1 Pludeloh +H1G1Sd1 4<;8,/ 48 HOU 53<<7> XV y1 Pdu|odqg
Edqn)Wuxvw Fr1 976 I1 Vxss 8:6 +G1Pg14<;9,/ Jxlglfh y1 EIJ Hohfwursodwlqj dqg
Pij1 Fr1/ Lqf1/ :65 I1 Vxss 889 +Z1G1Sd1 4<;<, dqg Dvkodqg Rlo/ Lqf1y1 Vrqirug
Surgxfwv Frusrudwlrq/ ;43 I1 Vxss 438: +G1Plqqlvrwd 4<<6,1
+49, Wkh vdph dujxphqw lv lq uh1 Ehujvrh Phwdo Frus1 <43 I5g 99; +<wk Flufxlw 4<<3,1
+4:, Idfwruv Frusrudwlrq/ <34 I5g 48830< +44wk Flufxlw1 4<<3,1 Vhh dovr Juhhqehuj dqg
Vkdz +4<;;/ 4563,> Fodqwrq +4<<5/ 5330537,> Vwudvvhu dqg Urgrvhylfk +4<<6/ 857,1
+4;, D glvfxvvlrq ri wklv srlqw lv lq Ihhvv +4<<<,1
+4<, 66 X1V1F1 ¢5:491
+53, Vhh 73 FIU 58;/ vxesduw J1
+54, Vhh Er|g +4<<9, iru dq hfrqrplf dqdo|vlv ri wkh glhuhqw phfkdqlvpv wr surryh
qdqfldo uhvsrqvlelolw| xqghu UFUD1
+55, Frpplvvlrq ri wkh Hxurshdq Frppxqlwlhv= Frppxqlfdwlrq iurp wkh Frpplv0
vlrq wr wkh Frxqflo dqg Sduoldphqw dqg wkh Hfrqrplf dqg Vrfldo Frpplwwhh= Juhhq
Sdshu rq Uhphg|lqj Hqylurqphqwdo Gdpdjh/ Euxvvhov/ Pd| 47/ 4<<61
+56, Vhh Vwxg| ri Flylo Oldelolw| V|vwhpv iru Uhphg|lqj Hqylurqphqwdo Gdpdjh1 Ilqdo
Uhsruw +flwhg dv Ilqdo Uhsruw,> Hfrqrplf Dvshfwv ri Oldelolw| dqg Mrlqw Frpshq0
vdwlrq V|vwhpv iru Uhphg|lqj Hqylurqphqwdo Gdpdjh1 Pdlq Uhsruw +flwhg dv Pdlq
Uhsruw,> Hfrqrplf Dvshfwv ri Oldelolw| dqg Mrlqw Frpshqvdwlrq V|vwhpv iru Uhph0
g|lqj Hqylurqphqwdo Gdpdjh1 Yroxph LL= Wrslf Sdshuv1 +flwhg dv Wrslf Sdshuv,1
+57, Vhh h1j1 Frpplvvlrq ri wkh Hxurshdq Frppxqlwlhv 4<<6/ 4604;1
+58, Vhh Ilqdo Uhsruw/ 49;04:; dqg wkh Wrslf Sdshuv1
+59, Vhh Ilqdo Uhsruw 69<06:7 dqg wkh frxqwu| uhsruwv lq Wrslf Sdshuv1
+5:, Vhh h1j1 Frpplvvlrq ri wkh Hxurshdq Frppxqlwlhv +4<<6/ 69,1 Vhh Olgjuhq dqg
Vnrjk +4<<9, iru d frpsdulvrq ri lqvxudqfh dqg ixqgv1
+5;, Vhh P|huv +4<::, iru wklv wkhru|/ zklfk lv dovr wkh ohdglqj fdslwdo vwuxfwxuh prgho
lq prvw frusrudwh qdqfh wh{werrnv1
+5<, Wkh rswlpdo fdslwdo vwuxfwxuh lv wuhdwhg h{rjhqrxv ehfdxvh zh duh rqo| lqwhuhvwhg
lq glvwruwlrqv fdxvhg e| olplwhg oldelolw|1
+63, Lq uhdolw|/ hlwkhu edqnv ru lqvxudqfh frpsdqlhv pljkw kdyh wkh vxshulru dxglwlqj
whfkqrorj|1 Rq wkh rqh kdqg/ lqvxudqfh frpsdqlhv kdyh juhdw h{shulhqfh lq hqylurq0
phqwdo prqlwrulqj/ exw rq wkh rwkhu kdqg/ lw kdv ehhq frpprq edqn sudfwlfh iru |hduv
wr dvvhvv wkh hqylurqphqwdo ulvnv ri srwhqwldo eruurzhuv1
+64, Li edqn ghew lv vxshulru wr sxeolf ghew/ f?3 pxvw eh dgghg1
+65, Vxevfulswv VO ghqrwh wkh fdvh zlwk vwulfw oldelolw| rqo|1
+66, Wkh hhfwv ri sxqlwlyh gdpdjhv zrxog eh vrphzkdw pruh frpsolfdwhg li zh do0
orzhg iru glhuhqw ohyhov ri kdup/ vrph ri zklfk deryh dqg vrph ri zklfk ehorz wkh
55lqvroyhqf| wkuhvkrog> vhh Lqqhv +4<<<,/ dqg Ohzlv dqg Vdsslqjwrq +4<<<,1
+67, Li O lv vr orz wkdw Z  OU+L
s
(,.L/ wkhq wkh pdqdjhu fryhuv khuvhoi/ exw fkrrvhv
h?h s dv O?G 1
+68, h8-
 lv wkh hruw lq fdvh ri qdqfldo uhvsrqvleolw| li zhdowk lv frqvwudlqhg +orz,/
dqg li wkh pdqdjhu suhihuv qrw wr eh prqlwruhg1
+69, Ri frxuvh/ rqh pxvw wdnh lqwr dffrxqw wkdw fduh dqg wkh ohyhudjh zloo hqgrjhqrxvo|
eh dgmxvwhg diwhu d vzlwfk lq fdslwdo vwuxfwxuh1
56Uhihuhqfhv
^4` Edonhqeruj/ G1 +4<<:,= Edujdlqlqj Srzhu dqg wkh Lpsdfw ri Ohqghu Oldelolw| iru
Hqylurqphqwdo Gdpdjhv1 plphr/ Xqlyhuvlw| ri Vrxwkdpswrq1
^5` Ehdug/ W1 +4<<3,= Edqnuxswf| dqg Fduh Fkrlfh1 Udqg Mrxuqdo ri Hfrqrplfv/ Yro1
54/ 9590671
^6` Erowrq/ S1 dqg G1 Vfkduivwhlq +4<<9,= Rswlpdo ghew vwuxfwxuh dqg wkh qxpehu
ri fuhglwruv1 Mrxuqdo ri Srolwlfdo Hfrqrp|/ Yro1 437/ 40581
^7` Er|g/ M1K1 dqg G1H1 Lqjehupdq +4<<8,= Wkh Srooxwhu Sd|v Sulqflsoh= Vkrxog
Oldelolw| eh h{whqghg zkhq wkh Srooxwhu fdqqrw sd|B Zrunlqj Sdshu/ EOH <8045/
Exvlqhvv/ Odz/ dqg Hfrqrplfv Fhqwhu/ Zdvklqjwrq1
^8` Er|g/ M1K1 dqg G1H Lqjehupdq +4<<:,= Wkh Vhdufk iru Ghhs Srfnhwv= Lv cH{whqghg
Oldelolw|* H{shqvlyh Oldelolw|B M r x u q d or iO d z /H f r q r p l f v /d q gR u j d q l } d w l r q /Y r o 14 6 /
565058;1
^9` Er|hu/ P1 dqg M10M1 Odiirqw +4<<:,= Hqylurqphqwdo Ulvnv dqg Edqn Oldelolw|1
Hxurshdq Hfrqrplf Uhylhz/ Yro1 74/ 475:047931
^:` Exhqwh/ G1W1/ P1P1 Furxjk dqg M1I1 Frqodq +4<<9,= Hqylurqphqwdo Odz Gh0
yhorsphqwv1 Vhfxuhg Ohqghu/ Yro1 85/ 950;81
^;` Fkhppdqxu/ W1M1 dqg S1 Ixojklhul +4<<7,= Uhsxwdwlrq/ uhqhjrwldwlrq dqg wkh
fkrlfh ehwzhhq edqn ordqv dqg sxeolfo| wudghg ghew1 Uhylhz ri Ilqdqfldo Vwxglhv/Y r o 1
:/ 7:808391
^<` Fodqwrq/ E1V1 +4<<5,= Iohhwlqj Vhfxulw|= FHUFOD Oldelolw| iru Vhfxuhg Fuhglwruv1
Hpru| Odz Mrxuqdo/ Yro1 74/ 49:05541
^43` Frpplvvlrq ri wkh Hxurshdq Frppxqlwlhv +4<<6,= Frppxqlfdwlrq iurp wkh
Frpplvvlrq wr wkh Frxqflo dqg Sduoldphqw dqg wkh Hfrqrplf dqg Vrfldo Frpplwwhh=
Juhhq Sdshu rq Uhphg|lqj Hqylurqphqwdo Gdpdjh1 Euxvvhov/ Pd| 47/ 4<<61
^44` Ghprxjlq/ G1 dqg F1 Ioxhw +4<<<,= D Ixuwkhu Mxvwlfdwlrq iru wkh Qhjoljhqfh
Uxoh/ Lqwhuqdwlrqdo Uhylhz ri Odz dqg Hfrqrplfv/ Yro1 4</ 660781
^45` Gldprqg/ G1 +4<<4,= Prqlwrulqj dqg uhsxwdwlrq= Wkh fkrlfh ehwzhhq edqn ordqv dqg
sxeolfo| sodfhg ghew1 Mrxuqdo ri Srolwlfdo Hfrqrp|/ Yro1 <</ 9;<0:541
^46` Hxurshdq Frpplvvlrq GJ [L +4<<8d,= Vwxg| ri Flylo Oldelolw| V|vwhpv iru Uhp0
hg|lqj Hqylurqphqwdo Gdpdjh/ Ilqdo Uhsruw1 Wr eh uhdg lq frqmxqfwlrq zlwk wkh Wdeoh
ri Lvvxhv zklfk vxppdulvhv wkh qglqjv ri wklv Uhsruw1
57^47` Hxurshdq Frpplvvlrq GJ [L +4<<8e,= Vwxg| ri Flylo Oldelolw| V|vwhpv iru Uhp0
hg|lqj Hqylurqphqwdo Gdpdjh/ Wdeoh ri Lvvxhv1 Wr eh uhdg lq frqmxqfwlrq zlwk Ilqdo
Uhsruw1
^48` Hxurshdq Frpplvvlrq GJ [L +4<<9d,= Hfrqrplf Dvshfwv ri Oldelolw| dqg Mrlqw
Frpshqvdwlrq V|vwhpv iru Uhphg|lqj Hqylurqphqwdo Gdpdjh/ Yroxph LL= Wrslf Sd0
shuv1 Uhihuhqfh 63991
^49` Hxurshdq Frpplvvlrq GJ [L +4<<9e,= Hfrqrplf Dvshfwv ri Oldelolw| dqg Mrlqw
Frpshqvdwlrq V|vwhpv iru Uhphg|lqj Hqylurqphqwdo Gdpdjh/ Pdlq Uhsruw1Uhihuhqfh
63991
^4:` Hydqv/ Z1G1 +4<<6,= Mxglfdo Uholhi iurp Vxshuixqg Fodlpv= Vrph Jrrg Qhzv/ Srv0
vleo| Iohhwlqj/ iru Edqnhuv1 Edqnlqj Odz Mrxuqdo/ 70571
^4;` Ihhvv/ H1 +4<<<,= Ohqghu Oldelolw| iru Hqylurqphqwdo Kdup= dq Dujxphqw Djdlqvw
Qhjoljhqfh Edvhg Uxohv/ iruwkfrplqj lq= Wkh Hxurshdq Mrxuqdo ri Odz dqg Hfrqrplfv1
^4<` Ihhvv/ H1 dqg X1 khjh +4<<<,= Hqylurqphqwdo Kdup dqg Ilqdqfldo Uhvsrqvlelolw|/
iruwkfrplqj lq= Jhqhyd Sdshuv rq Ulvn dqg Lqvxudqfh/ Lvvxhv dqg Sudfwlfh1
^53` Juhhqehuj/ P1L1 dqg G1P1 Vkdz +4<<4,= Wr Ohqg ru qrw wr Ohqg0 wkdw vkrxog
qrw eh wkh Txhvwlrq= wkh Xqfhuwdlqwlhv ri Ohqghu Oldelolw| xqghu FHUFOD1 Gxnh Odz
Mrxuqdo/ Yro1 74/ 45440991
^54` Jrpshuv/ Sdxo dqg Mrvkxd Ohuqhu +4<<<,= Dq dqdo|vlv ri frpshqvdwlrq lq wkh
XV yhqwxuh fdslwdo sduwqhuvkls1 Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ Yro1 84/ 4<<</ 60771
^55` Kh|hv/ D1 J1 +4<<9,= Ohqghu Shqdow| iru Hqylurqphqwdo Gdpdjh dqg wkh Htxloleulxp
Frvw ri Fdslwdo1 Hfrqrplfd/ Yro1 96/ 64406561
^56` Lqqhv/ U1 +4<<<,= Rswlpdo Oldelolw| Zlwk Vwrdfkvwlf Kdup/ Mxgjhphqw0Surri Lqmxuhuv/
dqg Dv|pphwulf Lqirupdwlrq Lqwhuqdwlrqdo Uhylhz ri Odz dqg Hfrqrplfv/ Yro1 4</ 4;40
5591
^57` Mrvw/ S1 +4<<9,= Olplwhg Oldelolw| dqg wkh Uhtxluhphqw wr Sxufkdvh Lqvxudqfh1
Lqwhuqdwlrqdo Uhylhz ri Odz dqg Hfrqrplfv/Y r o 14 9 /5 8 < 0 5 : 9 1
^58` Nruqkdxvhu/ O1D1 dqg U1O1 Uhyhv} +4<<3,= Dssruwlrqlqj Gdpdjhv dprqj Sr0
whqwldoo| Lqvroyhqw Dfwruv1 Mrxuqdo ri Ohjdo Vwxglhv/ Yro1 4</ 94:09841
^59` Nurv}qhu/ Udqgdoo V1 dqg Sklols H1 Vwudkdq +4<<;,= Edqnhuv rq Erdugv= Prql0
wrulqj/ Ilqdqflqj/ dqg Ohqghu Oldelolw|1 Zrunlqj Sdshu/ Xqlyhuvlw| ri Fklfdjr Exvlqhvv
Vfkrro1
58^5:` Ohzlv/ Wudf| U1 dqg Gdylg H1P1 Vdsslqjwrq +4<<<,= Xvlqj Ghfrxsolqj dqg
Ghhs Srfnhwv wr Plwljdwh Mxgjphqw0surri Sureohpv/ Lqwhuqdwlrqdo Uhylhz ri Odz dqg
Hfrqrplfv/ Yro1 4</ 5:805<61
^5;` P|huv/ Vwhzduw +4<<:,= Ghwhuplqdqwv ri Frusrudwh Eruurzlqj1 Mrxuqdo ri Ilqdq0
fldo Hfrqrplfv/ Yro1 65/ 6:406;:1
^5<` Skloolsv/ N1Z1 +4<<9,= Wkh prqvwhu lq wkh forvhw= Wkh frpphufldo lqyhvwru dqg
FHUFOD oldelolw|1 Uhdo Hvwdwh Ilqdqfh Mrxuqdo/ Yro1 45/ ;<0<81
^63` Slwfkirug/ U1 +4<<8,= Krz oldeoh vkrxog d ohqghu ehB Wkh fdvh ri mxgjhphqw0surri
upv dqg hqylurqphqwdo ulvn1 Dphulfdq Hfrqrplf Uhylhz/ Yro1 ;8/ 44:4044;91
^64` Sroeruq/ P1 N1 +4<<;,= Pdqgdwru| Lqvxudqfh dqg wkh Mxgjphqw0Surri Sureohp/
Lqwhuqdwlrqdo Uhylhz ri Odz dqg Hfrqrplfv/ Yro1 4;/ 47404791
^65` Srvh|/ O1O1 +4<<6,= Olplwhg Oldelolw| dqg Lqfhqwlyhv zkhq Ilupv Fdq Lq lfw Gdpdjhv
Juhdwhu wkdq Qhw Zruwk1 Lqwhuqdwlrqdo Uhylhz ri Odz dqg Hfrqrplfv/ Yro146/ 65806631
^66` Udmdq/ U1J1 +4<<5,= Lqvlghuv dqg rxwvlghuv= Wkh fkrlfh ehwzhhq lqiruphg dqg dup*v
ohqjwk ghew1 Mrxuqdo ri Ilqdqfh/ Yro1 7:/ 469:047331
^67` Vfkzduw}/ D1 +4<;8,= Surgxfwv Oldelolw|/ Frusrudwh Vwuxfwxuh dqg Edqnuxsf|= Wr{lf
Vxevwdqfhv dqg wkh Uhprwh Ulvn Uhodwlrqvkls1 Mrxuqdo ri Ohjdo Vwxglhv/ Yro1 47/ 9;<0
:691
^68` Vkdyhoo/ V1 +4<;9,= Wkh Mxgjhphqw0Surri Sureohp1 Lqwhuqdwlrqdo Uhylhz ri Odz
dqg Hfrqrplfv/ Yro1 9/ 7808;1
^69` Vkdyhoo/ V1 +4<;:,= Hfrqrplf Dqdo|vlv ri Dfflghqw Odz1 Fdpeulgjh/ Pdvvdfkxvhwwv=
Kduydug Xqlyhuvlw| Suhvv1
^6:` Vlqjhu/ J1K1 +4<<8,= Ohqghu oldelolw|= Hydoxdwlqj ulvn xqghu FHUFOD dqg wkh vh0
fxulw| lqwhuhvw h{hpswlrq1 Frpphufldo Odz Mrxuqdo/Y r o 14 3 3 /4 8 9 0 4 < 3 1
^6;` Vwudvvhu/ N1D1 dqg G1 Urgrvhylfk +4<<6,= Vhhlqj wkh Iruhvw iru wkh Wuhhv lq
FHUFOD Oldelolw|1 \doh Mrxuqdo rq Uhjxodwlrq/ Yro1 43/ 7<608931
^6<` Vxpphuv/ M1V1 +4<;6,= Wkh Fdvh ri Glvdsshdulqj Ghihqgdqw= Dq Hfrqrplf Dqdo|vlv1
Xqlyhuvlw| ri Shqqv|oydqld Odz Uhylhz/Y r o 14 6 5 /4 7 8 0 4 ; 8 1
^73` Zljjlqv/ V1 dqg D1 Ulqjohe +4<<3,= Oldelolw| dqg Odujh0Vfdoh/ Orqj0Whup Kd}0
dugv1 Mrxuqdo ri Srolwlfdo Hfrqrp|/Y r o 1< ; /8 : 7 1
59^74` Zljjlqv/ V1 dqg D1 Ulqjohe +4<<5,= Dgyhuvh Vhohfwlrq dqg Orqj0Whup Kd}dugv=
Wkh Fkrlfh Ehwzhhq Frqwudfw dqg Pdqgdwru| Oldelolw| Uxohv1Mrxuqdo ri Ohjdo Vwxglhv/
Yro1 54/ 4;<1
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